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REPORT CERTIFICATION
Custom Stack Analysis, LLC. has used its professional experience and best

professional efforts in performing this compliance test. | have reviewed the results of
these tests and to the best of my knowledge and belief they are true and correct.

6/12/2018

Signed by: Custom Stack Analysis, LLC.
Brian E. Lemasters
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA Methods 1-4,
3A, 7E, 10 and 25A. Testing was conducted on the BO01 Engine Outlet on June 7%, 2018. The
testing was conducted at Renergy - Dovetail. on the BOO1 Engine Outlet to determine
compliance status with Permit No. — P0124072 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. Cody Davis and Mr. Brian
Lemasters. The testing procedures were coordinated by Mr. Brian Arndts of Renergy — Dovetail.
All testing procedures were witnessed by Ms. Lisa Jeter and Ms. Heather Kaweckiof the
Regional Air Pollution Control Center Agency (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Renergy — Dovetail
Mr. Brian Arndts 1146 Herr Road (937( 768-8128 (Phone)
Fairborn, OH 45324

Regional Air Pollution Control Agency (937) 224-3583 (Phone)
Ms. Lisa Jeter 117 S. Main Strest
Ms. Heather Kawecki Dayton, OH 45422
Mr. Brian Lemasters
Project Manager Custom Stack Analysis,LLC. (330) 525-5119 (Phone)
14614 Cenfield St. N.E. (330) 525-7908 (Fax)
Mr. Cody Davis Alliance, OH 44601

Project Technician

Test results are located on page 3. A description of the testing protocol is included on
pages 4-8. All testing calculations are located on pages 15-19. Appendix 1 includes field test
data. Appendix 2 contains laboratory data from Custom Stack Analysis, LLC. Appendix 3
contains calibration data for the equipment used on test day. Appendix 4 contains monitoring
data. Appendix 5 contains production data.

At the end of the testing a 999 ppm CO gas was introduced up the bias line and the
analyzer read it as 1300 ppm, it was discovered later during the tear down process that a rubber
glove had melted to the end of the CEMS probe, thus, causing no ventilation of excess gas and
henceforth pressurizing the sample line.
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Table 1.2 demonstrates how Renergy - Dovetail. in Fairborn, OH is operating in compliance with
the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

. T Compliance
Pollutant Emission Limitations | Test Result Average P
Demonstrated
Carbon Monoxide 540 ppm @ 15% O 430.17 ppm @ 15% O? Yes
Nitrogen Oxide 160 ppm @ 15% O 88.99 ppm @ 15% O? Yes
Volatile Organic 86 ppm @ 15% O? 74.65 ppm @ 15% O? Yes
Compounds

Custom Stack Analysis, LLC.

Page 2
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Test Results

Renergy - Dovetail - BOO1 Engine Outlet

6/7/2018
Methods 1=4. 3A, 7E, 10 & 25A
Run #1 Run #2 Run #3 Avqg. Limit

Moisture % 13.92% 11.79% 13.94% 13.21%

Oxygen % 7.54% 8.07% 8.13% 7.91%

co {ppm) 956.82 929.64 953.21 946 .55

co (ppm @ 15%) 42256 427.61 440.34 430.17 540
Nox {(ppm) 203.69 198.31 185.74 195.91

Nox {ppm @ 15%) 89.96 91.22 85.80 88.99 160
VOC*  (total ppm) 654.14 634.50 648.92 645.85

VOC*  (methane ppm) 456.15 491.50 495.80 481.15

VOC**  (ppm) 197.99 143.00 153.12 164.70

VOGC**  (ppm @ 15%) 87.44 65.78 70.73 74.65 86
Operating Engine Horsepower 177 1173 1174 1174

Max Engine Horsepower 1300 1300 1300 1300

Load % 90.50% 90.20% 90.30% 90.33%

Megawatt 0.9050 0.9020 0.9030 0.9033

*VOC concentration dry
**VOC concentration with the Methane removed and Dry.
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METHOD 1

Sample and velocity traverses for stationary sources.

To aid in the representative measurement of pollutant emissions and/ or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.

The average gas velocity in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.

This method is applicable for determining carbon dioxide and oxygen
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 3A TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the sample is
conveyed to an instrumental analyzer for determination of O2 gas concentration. The
gases pass through a heated sampling probe and filter to prevent condensation. The
gases then pass through a calibration valve to a heated sampling line. After the heated
sampling line is a Universal Analyzers Model 530 air cooled single sample
thermoelectric water condenser with a perostolic pump for moisture removal. The
sample is then passed through to a California Analytical Instruments Model 100F for O2
concentrations. Before the testing procedures commence the analyzer is left to warm up
for a 90 minute period. It is then calibrated according to Method 7E specifications. To
the extent practicable, the measured emissions should be between 20 to 100 percent of
the selected calibration span. Three calibration gases are selected. The High-Level gas
concentrations shall be equivalent to 20 to 100 percent of the calibration span. Mid-
Level concentrations shall be equivalent to 40 to 60 percent of the calibration span. The
Low-Level Gas concentrations of less than 20 percent of the span. Before the first run
an analyzer calibration error check is conducted. If the low-level, mid, or high cal gases
expected concentrations differ by more than +-2% of the span then the procedure needs
to be repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest {o the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 7E TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of NOx gas
concentration using a chemiluminescence analyzer. The gases pass through a heated
sampling probe and filter to prevent condensation. The gases then pass through a
calibration valve to a heated sampling line. After the heated sampling line is a
condenser for moisture removal. The sample is then passed through to a Thermo
Environmental Instruments Model 42 chemiluminescence analyzer where the gases are
analyzed for NOx concentrations. Before the testing procedures commence the
analyzer is left to warm up for a 90 minute period. It is then calibrated according to
Method 7E specifications. To the extent practicable, the measured emissions should be
between 20 to 100 percent of the selected calibration span. Three calibration gases are
selected. The High-Level gas concentrations shall be equivalent to 20 to 100 percent of
the calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of
the calibration span. The Low-Level Gas concentrations of less than 20 percent of the
span. Before the first run an analyzer calibration error check is conducted. If the low-
level, mid, or high cal gases expected concentrations differ by more than +-2% of the
span then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of CO gas
concentration using a Luft-type nondispersive infrared analyzer. The gases pass
through a heated sampling probe and filter to prevent condensation. The gases then
pass through a calibration valve to a heated sampling line. After the heated sampling
line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water
condenser with a perostolic pump for moisture removal. The sample is then passed
through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type
analyzer where the gases are analyzed for CO concentrations. Before the testing
procedures commence the analyzer is left to warm up for a 90 minute period. It is then
calibrated according to Method 7E specifications. To the extent practicable, the
measured emissions should be between 20 to 100 percent of the selected calibration
span. Three calibration gases are selected. The High-Level gas concentrations shall be
equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall
be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas
concentrations of less than 20 percent of the span. Before the first run an analyzer
calibration error check is conducted. If the low-level, mid, or high cal gases expected
concentrations differ by more than +-2% of the span then the procedure needs to be
repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest {o the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature.
Within two hours of the start of the test the FIA is calibrated. The calibration range or
span is selected to be from 1.5 to 2.5 times the expected concentration. Three
calibration ranges are then selected as follows: Low level 25-35% of the span, Mid level
45-55% of the span, and a High level 80-90% of the span. A zero and a high level
calibration gas is then injected a the valve assembly and the FIA is adjusted {o these
levels. Then all four gases are introduced into the analyzer and recorded. If the
responses are within 5% of the expected values then the analyzer is responding
correctly. The sample probe is located in the center of the stack and sealed in place and
the test is started. The test lasts for 60 minutes. At the end of the test run a drift check is
ran. The zero gas and the mid level calibration gas is injected at the valve assembly.
The analyzer responses are then recorded. The drift check is acceptable if the results
are within 3% of the span value. These checks are performed before and after each test
run.
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3A Sampling System
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7E Sampling System

4

r=tx) Cafibraton
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10 Sampling System
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Location of Sampling Points

P MWM“TNHKM'”H
o &
f/ ® \\‘xg
/ . \
& 8 L ] » ® # » .]
{ . /
\\\ » P
\\,\’E ® ‘,w"/
T B
Location Engine Cutlet
Upstream 3 inches
Downstream 68 inches
Stack Diameter 12 Inches

Sample Point 8
0.4 inches
1.3
2.3
3.5
8.1
8.7
16.7
11.6

Lo« B v T B R I N

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alfiance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

Page 14

ED_014244_00000020-00018



CALCULATIONS

Outlet
RUN #1 RUN #2 RUN #3
AH
Vm (std) 41.89 41.68 41.69 = VM *17.64 *PBAR + 136 *Y
Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 41.89 41.68 41.69
Vm = Volume of gas sampled at meter box, cuft. = 43.52 44 .07 44.50
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 533.20833 542.625 547.91667
Pbar = Barometric pressure, inches of mercury (Hg) = 28.97 28.97 28.97
AH = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 0.9993 0.9993 0.9993

RUN #1 RUN #2 RUN #3

Vw (std) 6.77 5.57 8.75 = Vie * P H20 RTstd = K2 * Vie
Mh20 > Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 143.7 118.2 143.3
P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201  0.002201
M H20 = Molecular weight of water, 18.01 Ib/lb-mole. = 18.01 18.01 18.01
R = ldeal gas constant, 21.85 in. hg - ft3/R-Ib-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471
RUN #1 RUN #2 RUN #3
Bws 0.13916 0.11788 0.13940 = Vw(std)
Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.13916 0.11788 0.13940
Vw(std) = Volume of water vapor in the gas sample, scf. = 6.77 5.57 6.75
Vm(std) = Volume of gas sampled at meter box, scf. = 41.89 41.68 41.69

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alfiance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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vocC

PPM @ 15% 02

02

PPM

CALCULATIONS

RUN #1 RUN #2 RUN #3

87.44 65.78 70.73 =

Oxygen

= PPM

PPM * 5.9/ (20.9 - 02)

RUN #1 RUN #2 RUN #3

7.54 8.07 8.13

197.98823 143.00197 153.11693

Custom Stack Analysis, LLC.
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CALCULATIONS

NOX
RUN #1 RUN #2 RUN #3
Cma
PPM Corr. 203.69 198.31 185.74 = Cgas = (C - CO) =-mmwmmmmmmcmnnn
Cm - Co
RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration
bias check responses for the zero gas, ppm. = 1.58 3.54 3.54
C = Effluent gas concentration, dry basis, ppm. = 207.25 203.37 187.19
Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm. = 2948 296.165 290.675
Cma = Actual concentration of the upscale calibration
gas, ppm. = 2904 2904 290.4
RUN #1 RUN #2 RUN #3
PPM @ 15% 02 89.96 91.22 85.80 = PPM*5.9/(20.9 - 02)
RUN #1 RUN #2 RUN #3
02 = Oxygen = 7.5402821 8.07 8.13
PPM = PPM = 203.692 198.31057 185.73828
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CALCULATIONS

co
RUN#1 RUN #2 RUN #3
Cma
PPM Corr. 956.817 929.64 953.21 = Cgas = ( C - CO) =mmmmmmmmmmmmnnn
Cm-Co
RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibratio
bias check responses for the zero gas, ppm = 2.34 0.78 0
C = Effluent gas concentration, dry basis, ppm. = 976.72 95958 971.67
Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ¢ = 597.06 ©603.1 595.31
Cma = Actual concentration of the upscale calibration
gas, ppm. = 584 584 584

RUN#1 RUN#2 RUN#3

2 PPM @ 15% 02 431.35 441.39 448387 PPM *5.9/(20.9-02)

RUN #1 RUN#2 RUN #3

02

7.540282 8.07 8.13

Oxygen

PPM = PPM 956.82 929.64 953.21

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alfiance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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CALCULATIONS

02
RUN #1 RUN #2 RUN #3
Cma
PPM Corr. 7.54 8.07 8.13 = Cgas = (C - C0O) —=mmmmmmmommenn
Cm-Co

RUN #1 RUN #2 RUN #3

Co = Average of initial and final system cali
bias check responses for the zero gas

-0.235 -0.5 -0.59

C = Effluent gas concentration, dry basis, = 7.58 8.03 7.85
Cm = Average of initial and final system calibration

bias check responses for the upscale = 10.575 1052 10.24
Cma = Actual concentration of the upscale calibration

gas, ppm. = 1043 1043 1043

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alfiance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Appendix #1

Test Data
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Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Plant Renergy - Dovetail - BOC Date 6/7/2018
Location. BOO! Engine Outlet By tody D

i
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TEST DATA

COMPANY NAME Renergy - Dovetail - BOO1 Engine Outlet
ADDRESS 1145 Herr Road
CITY Fairborn
STATE OH
ZIP 45324
TEST METHODS Mecthods 1=4. 3A, 7E, 10 & 25A
CREW MEMBERS Brian L, Cody D
LOCATION Outlet
SOURCE B001 Engine
CONTROL

RUN #1 RUN #2 RUN #3
DATE 6/7/2018 6/7/2018 6/7/2018
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 43.517 44.067 44.504
Y FACTOR 0.9993 0.9993 0.9993
BAROMETRIC 28.97 28.97 28.97
METER TEMP. (R) 533.21 542.63 547.92
AVERAGE *H 2.00 2.00 2.00
IMPINGER VOLUME 143.70 118.20 143.30
STACK AREA 0.79 0.79 0.79
OXYGEN 7.54 8.07 8.13

TEST RESULTS
B001 Engine Outlet
6/7/2018

RUN #1 RUN #2 RUN #3
VM (std) 41.889 41.683 41.689
VW (std) 6.772 5.570 6.753
BWS 0.139 0.118 0.139

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.
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TEST DATA

B001 Engine QOutlet
6/7/2018

RUN #1 RUN #2

RUN #3

CEM MONITORING

VOC (ppm)
NOX (ppm)
CO (ppm)
02 (%)

NOX CAL. CORR.

INITIAL ZERO
INITIAL UPSCALE
FINAL ZERO

FINAL UPSCALE
ACTUAL UPSCALE
NOX (ppm corrected)

CO CAL. CORR.

INITIAL ZERO
INITIAL UPSCALE
FINAL ZERO

FINAL UPSCALE
ACTUAL UPSCALE
CO (ppm corrected)

02 CAL CORR.

INITIAL ZERO
INITIAL UPSCALE
FINAL ZERO
FINAL UPSCALE
ACTUAL UPSCALE
02 (% corrected)
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Custom Stack Analysis, L.L.C.
Method 4

Plant: Renrtgy - Dovetail Date : 6/7/2018
Engine P0O01
Meter Box
Barometer (Pg) 28.97 ID: 1
Ambient Temp 64 Y 0.9993
AH 2.022
AH Set Point ; 2.0
Time Run Time
Start: 10:30 60
Stop: 11:30
Run #1

Cold Box #

6 Meter Volume Meter Temp Cond VAC
Time Temp "Hg

0 753.234 70 69 68 4
5 756.947 70 69 46 4
10 760.371 71 68 46 4
15 764.282 73 69 48 4
20 767.646 75 69 50 4
258 771.311 76 70 53 4
30 774.951 77 70 53 4
35 778.479 78 71 53 4
40 782.173 79 72 53 4
45 785.752 80 72 53 4
50 789.427 81 73 53 4
55 793.074 82 73 54 4
60 796.751

Vm 43.517

AVG: 73 52.5 4.0
Leak Rate @ 9.0 "Hg = 0.007
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Time Run Time
Start: 12:15 60
Stop: 13:15
Run #2

Cold Box #

7 Meter Volume Meter Temp Cond VAC
Time Temp | "Hg

0 797.497 78 77 68 5
5 801.259 81 78 51 5
10 804.911 83 77 50 5
15 808.558 85 78 52 5
20 812.209 86 78 54 5
25 815.861 87 79 56 5
30 819.515 87 79 58 5
35 823.183 88 79 53 5
40 826.863 89 80 49 5
45 830.547 89 81 48 5
50 834.288 90 82 49 5
55 837.883 90 82 50 5
60 841.564

Vm 44.067

AVG: 83 53.2 5.0
Leak Rate @ 7.5 "Hg = 0.003
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Time Run Time

Start: 14:15 60

Stop: 15:15

Cold Box # Run #3
1 Meter Volume Meter Temp Cond VAC

Time Temp | "Hg

0 842.298 85 83 66 4
5 846.101 87 83 56 4
10 849.716 89 83 52 4
15 853.579 90 84 53 4
20 857.235 91 84 54 4
25 860.949 92 85 54 4
30 864.691 92 85 51 4
35 868.341 93 85 51 4
40 871.993 93 86 52 4
45 875.751 93 86 50 4
50 879.437 94 86 49 4
55 883.124 94 87 51 4
60 886.802

Vm 44.504

AVG: 88 533 | 4.0 |
Leak Rate@| 70 | "Hg= 0.007 |
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Appendix #2

Laboratory Data
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Cody D

Lab Data Sheet For: Renergy - Dovetail - BO0O1 Engine Outlet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
- Box ID 1 2 3 4 5 6 Drierite
; Gross 702.1 609.3 473.6 926.2
a Tare 6 578.8 602.1 471.3 915.3
Net 123.3 7.2 2.3 0.0 0.0 0.0 10.9
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ IntialimpmL = 2000 | impinger Total = 132.8 Total = 1437 |
grams grams grams grams grams grams grams
o~ Box ID 1 2 3 4 5 6 Drierite
; Gross 685.5 533.6 489.8 938.9
a Tare 7 571.7 542.1 487.0 928.8
Net 113.8 -8.5 2.8 0.0 0.0 0.0 10.1
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ IntialimpmL = 200.0 Impinger Total = 108.1 Total = 1182 |
grams grams grams grams grams grams grams
. Box ID 1 2 3 4 5 6 Drierite
; Gross 730.9 614.1 487.7 890.6
a Tare 1 609.8 603.5 486.0 830.7
Net 121.1 10.6 1.7 0.0 0.0 0.0 9.9
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 133.4 Total = 143.3
Scale Serial # 1203240794
Conditions: Temp RH Date Pb
Initial 67 32 6/6/2018 28.91
Post 68 49 6/8/2018 28.94
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Appendix #3

Calibration Data
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\\_“
S,
i&%& Calibration complies with ISO/IEC
"N memmm 17025, ANSINCSL 2540-1, and 9001
RO &ﬁ?&iﬁ?:m 50 Cert. No.: 1870-8235944
o DO Crfcat o altraton o Dt Baromater e

Cust 1D:Cuslom Stack Analysis LLC, 14614 Cenfigld Street NE, s Afliance, OH 44601 USA  (RMA-1(1 1256 )
Instrument ldentification: '

Model: 23609-208 S/N: 41370014 Manufacturer: Control Company
Standards/Equipment: T T e T T
Description Serial Number Dug Date NIST Traceable Refarence
Digital Barometer Da540001 827117 1000398691
Chillad Mirror Hygrometer 31874/H2048M0R 10119117 14489

e m‘_w#‘DigftaJ The.-rmometer . . 22119??93 10704117 4000-8017448
Certificate Information- T T T T
Technician: 57 Procedure: CAL-31 Cat Date: 1110117 Due Date: 1710119
Test Conditions: 24 0°C 50.0 %RH 1019 mBar
Calibration Data: —~ o T I — T -
_Unitgs) ' Nominal | As Found | InTal Nominal |  Asief J In Tol

mbihPa | L NAT T T e T

mbrhPa " [ A T ] i

. 908.60
e e e ——— —— e
mbihPa NA. 1.016.42 | :
< T , _W_]E‘ g -

This Instrument was catibrated using Instruments Traceabls to National Institute of Standards and Technology.

A Tast Upmﬂaiﬂty Ratio of at lenst 411 15 maintaingd unless ctharwiea stated and is caloutated. using the sxpanded measuremant vncenieinty Uncenainly svalustion includas the instrument under
lest and is calculated in acoordancs with the |50 "Guide 1o the Expresgion of Unesriginty in Measuremani” {GUM), The uncartainly represenis an Expanded untartainty using a Caverage facior k=32
16 approximare & 955 cenfidenca lave! In lolerance coritions are based on test resuits talling within specified limits with ne teducton by the “neaniainty of the measurement, The results canlainad
herein reiate only ta the item caflprated. This cartificale shall not be raproduceq Bxcept in full, without witten approval of Contrgl Company,

Nominal=Standard's Rending: As Lefl=Instrument's Reading: i Tol=in Talerance; MinfMay=Accaptance Rangs; tU=Expanged Messurement Uncartainty: TURsTag Uncertainty Ratia;
Accuracy=HMaxMiniiZ Min = As Left Nominal( Rounded) - Tolarance: Max = As Laft Nominal{Rounded) + Tolerance, Date=MM/DDYY

A

Nicol Ro}:inguez, Quality Manager Aaron Judice, Technical Managsr
Bl i T — e —_— B ———
Maintaining Accuracy:

I fur opinion gnoe calibraed your Digaal Bargmater Module should maintain iy accuracy. There is no exact way to determing how long calivration wil) be maintained. Digilsl Barometar Modulas
change littte, if any at 2l byt can be afectad by aging, lemperaturs, shock, and contamination

e ——— e I J—

Recalibration:
For tatzory calibration an re-cenification traceable to National Institute of Standards and Technology contact Contrp Company

R T

e,

Webster TX USA 77598
CONTROL COMPAMNY 12554 Galveston RD‘Suite B230
Phone 281 482-1714  Fax 284 482-9448 service@controld.com  www.contral3.com

He, 17U

. aditad Amarican, A Tt L ths athon, Ged
Cantsol Gompany is 2 180 170252008 Caxmraumtmﬁé“"ffgh (DN‘?)( E‘ﬁﬂm v":::;; Certficate Mo CERT-01805-2006-A0-HOU-HvA.
Gortrol Company e 190 ﬂgﬁgﬂedﬂiim Cgﬁperatian (ILAC) - Muiltilateral Recogniian Afrangement (MRA).
Intamation £ Contcol Company € 2009 Conrol {ompany
& k of Co

Page t of' | Te ble¥ is & cegustered
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TRANSCAT CERTIFICATE OF CALIBRATION

Trust in every measure

SN
e -
Customer: CUSTOM STACK ANALYSIS i \-:-:’1:// =
14614 CENFIELD STREET NE tacters
- T E T I IN T
ALLIANCE, OH 44601 A N
ANSINESL 25401 EATINIRTNS
PO Number: ANAB AC-2489.06
Certificate/SO Number: 15-B6K1Y-20-1 Revision 0
Manufacturer: Altek industries Corp As-Found: in Tolerance
Model Mumber: 22 As-Left: In Tolerance
Bescription: Thermocouple Calibrator
Serial Number: 148946 Calibration Date: Mar 02, 2013
ID: NONE Due Date: Mar 02, 2019

Calibrated To: Manufacturer Specification
Calibration Procedure; 1-AC23545-0

Transcat Calibration Laboratories have been audited and found in compliance with ISQAEC 170252005, Accredited calibrations pertormed within the Lab's Scope of
Accreditation are indicated by the presence of the Accrediling Body's Logo and Certificate Number Any measurements on an accrediled calibration not covered by 1hat
Lab's Scope of Accreditation are listed in the notes section of the certificate. SCC. NRC. CLAS or ANAB do not guarardes the accuracy of an individual calibration by
accradited laboratories,

Transcat cabbrations. as applicabie, are performed in compliance with the requirements of the Transcat Quality Manual DAC-P01-000 Revision 1.0, the cusiomer's
Purchase Order and/or Quality Agreement requirements, 150 8001.2008, ANSIYNCSL 2540.1-1894 (RZ002), Complete records of work performed are maintained by
Transcat and are available for inspection. Laboratory standards used in tha performance of this calibration are histed below.

Transcat documents the traceability of measurements 1o the SI units Inrough the National Institiie of Standards and Technology (NIST), or the Nalional Research Council
of Canada (NRC), or other national measurement institutes (WMI) that are signatories to the CIPM Mutual Recognition Arrangement, or accepled fundamental and/or
natural physical constants, or by the use of specified methods, consensus standards or ratio type measurements. Documentation supporting fraceability information 1s
avatiable for review upon witten request at a Transcat facility. The measured quantity and the measuremant uncerainty are required for further dissemination of
traceability

Uncertainties are reporied with a coverage factor k=2, providing a levael of confidence of approximately 85% Al calibrations have been performed using processes
having a TUR of 41 or better (3.1 for mass cakbrations), unfess otherwise noted. The Tast Uneertainty Ratro (TUR) is calculated in accordance with NCSL international
RP-18. For mass calibrations: Conventional mass referenced to 8.0 glem??

The results in this report relate only 1o the dem calibrated of tesled. Recorded calibration data is valic at the time of calibration within the stated uncertainties at the
environmenial conditions noted. The delermination of compliance 16 the specification is specific 10 the modeliserial no 1D no. referenced above based on the tolerances
shown: these tolerances are either the original equiprment manufacturers (OEM's) warranied specifications or the client's requested spacifications. This certificate may
At be reproduced except in full, without the written approval of Transcat. Additional information, if applicable may be included on separate repori(s).

Date Received: March 01, 2018 Certificate - Page 1 of 2 Customer Number: 1.597810-000
Service Level : R3
OPS-F20-013R1 04232017 FPOOIRY 10/12/2017
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f%'i MATHESON Analysis Report
L

ask. . .The Gas Professlonaly™

To:
Manufacturing Location
1650 ENTERPRISE PARKWAY Product: FID Fuel Zero Grade 40% HZ / 60% He Cylinder Size: 2R
TWINSBURG. OH 44087 Valve: CGA 350 BR
Grade: CERTIFIED
MTG Part No: GO8B7147X Contants:
Met: 728 2.05m
Pressure: 2000 psig @ 70°F; 13891 kPa @ 21°C
CYLINDER NUMBER(S)
SD012979 om0 o I Requested.
L e | Coheentration
F—@mgen 4
Haliumn Balance
Post Fill Impurity Anaiysls:-: - % Specification~ [ - ‘Conesntration )
THC as Mathans = 0.5 HND < [s] ppm
. TRACEABILITY. . . =
LotNo: 1099638166 COMMENTS
Fill Date: 0211012017
Expiration Date:  02/13/2020
LAnalysis Date: 021132017 N

Unless otherwise Indicated, Matheson Tri-Gag terms and conditions govern the product data tontained herein, This document was

Issued elantl_'g_nicatly and data validated by electronic signature. For further information visit \“nrrww,mg!heson-trrgas.ccm
(QL(ML‘ Zm’&wﬂuﬁ;ﬂb C—)‘Mmb LT R,
o2M132017 0211372017

Judy Zadravec - Analyst Date Judy Zadravec - QA Approval Date
Page 1 of 1
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MATHESON

aslk. . .The {as Professionals”

o

Certificate of Batch Analysis

[*H Matheson
Sates Order No;
Purchase Crder: :
i
H Manufacturing Location
Mathsson Prodiiet:  Air Cylinder Sizg: 1L
1055 LZargen Street Vaive: CGA 530
Greensburg, PA 15801 Grade: tiira Zero
Part No: G2001312 {
i
1 a
|
f
Pressure; 2400 2510 I
CYLINDER NUMBER(S)
Certified Analytical
7482037 Component Specification Concontration]  Units Method
30-872 Oxygen 20- 22 20.8 % J
W.4580273 THC <01 0o ppm £
TWC-5E3432 Water s <2 18 opm F
275432y Carbon Dioxice <1 ND pprr: H
3041799 Carbor Merogide <4 MO ppm H n
24588 B
BA-1&429
NK0D455
. 7599 .
OB57Z {
TRA19Z T
3857456Y
SG904256 ; {
935283 COMMENTS
461397 Preguct Composition verified by instrurrentation callbraied with al least cne of tne Ealowng: MIST racsable
weights, gas mixiures raceatie to MIST wesghts NIST gas standasds such as MTRM s or SRM's
manufacturer NIST calibrations.
Analytical Method Key i ]
A Traus oaygen analyzéer e L65 CRIITEONIIPT Ty e e
Lot Mo 118K4152D H Gzs chromattgrspn with thanna! condustay dslactar - Goa erramamogran o WECATGE an b
bl Gars clyomenagrapr wih Nams e 2ator aelestar Spee b coroot monog e Gy e
fFi“ Date- 41252015 o Traca nxogan analyzer Boroan ipgos sran o
£ Loa nydTa s, H0on anatyeer “ Speohin carbion o, de by,
¥ Spectc mor e analyzer L Birawy s miniire L yoee
IMPORTAN T

The information contained fierein bas heen prepared at your requost by qualified axpers within Mathoson.
limnits of the analytive! methods employed and i3 complex fo
of the use of M wtonmation for Ny garticuiar pyr

Hile wo Baliove that the infarmation is accurele wain te
the exlent of the specified analysis perfarmed, wa make no warranty or fepresertalion as W the sudability
poese. The information is offurnd with ihe understanding that any use of the informiation is at the sole discration and risk

of the wsar, B Ao sven! shall the Hability of Matheson arising out of the use of the Infsremation contained herein excoed the fes extablished for providing such intormangsn,

The uny
st

»rs:@g:@,certiﬂes that the proguy
rily specification(s)

cis] listed above reflect gas phase by volurmne {(unless otherwise

12/20016

Analyst

ate

mdicated] and maet o exceed e
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1650 Enterprise Parkway
Twinshurg, OH 41087
215-648-4900

£ ) MaTHESON

340, 4 5as Pvoiagsimp gyt
Cartdlicars of Analis - EPA Proroce! Mirures
Customer: YOUNGSTOWN OXYGEN Protocal: Reference # Lot#
Cylinder Number: SD-13278 G1 15143872 108-86-38369

Cylinder pressure: 2000 psig
Last Analysis date:  4/3/2017

DO NOT USE THIS CYLINDER WHEN THE
PRESSURE FALLS BELOW 100 PSIG

Expiration Date: 4/3/2025
REPLICATE RESPONSES
Date, 41372017 Date:
Component.  Carbon Dioxide 20.04%
: 20.04%
. 2 a,
Certified Conc:  20.04% + 0.04% 20049
Component; Oxygen Uater  4/3/2017 Date:
20.02%
Certified Conc: 20.00% + 0.03% 20.00%
19.98%
BALANCE GAS Nitrogen
REFERENGE STANDARDS
Component.  Carbon Dioxide Oxygen
SRM # B8RM-2745 SRM-2659a
Sample #  9-D-41 71-E-31
Cylinder #:.  FF.13582 FF-22184
Concentration:  16.080% 20.863%
CERTIFICATION INSTRUMENTS
Component:  Carbon Dioxide Oxygen
Make/Model:  Varian 3800 GO Horiba MPA-510
Serial Number:  LR-92489 SXUYXCDOW
Measurement Principle.  TCD, FID Paramagnetic
Last Calibration:  3/13/2017 3142017
MNotes:  (G2695116x%

The certification was perfarmed acco
May 2012, using procedure G1 and/
Date: 01/01/18. The expanded uncertaint

confidence of 95%

rding to EPA Traceability Protocol for A
or G2. U.8 EPA Vendor
y listed for each co

D Number: D4

ssay and Certification of Gaseous Calibration Standards
2017, PGP Participation Date- 0170117, PGVYP Renewat
mponent was calculated at a coverage factor of k=2 and at 5 level of

Al D ot

Analyst Date /42017
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1650 Enterprise Parkway
X MATHESON Tmerprise Parkay

215-648-4000

ask. . .The Gas Professionais™
Certificate of Analysis — EPA Protocol Mixtures

Customer: Matheson Tri-Gas Protocol; Reference #  Lot#:
Cylinder Number: 8X- 53139 G 702700 109-96-37921
Cylinder Pressure: 1800 psig ' Pal_: ..26,51 1’_9‘ "
Last Analysis Date:  1/4/2017 i
Expiration Date: 1212712024

REPLICATE RESPONSES

Component:  Nitric Oxide Date: 121272018 Date: 1/4/2017
546.9 ppm 547 4 ppm
Certified Conc: 5477 ppm  +/- 1.2 ppm 548.3 ppm 547.4 ppm
548.5 ppm 547.4 ppm
Companent: Carbon Monoxide Date: 1212772016
548.8 ppm
Certified Conc:  548.7 ppm +~- 1.9 ppm 548.6 ppm
548.8 ppm
BALANCE GAS: Nitrogen

REFERENCE STANDARDS:

Component: Nitric Oxide Carbon Monoxide
SR #: SRM-16880 SRM-1681b
Sampte #: 43-M-57 01-L-35
Cylinder #: FF22139 FF20649
Concentration: 251.5 ppm 993.1 ppm

CERTIFICATION INSTRUMENTS

Componant: Nitric Oxide Carbon Monoxide
Make/Model: NOX CLA-51088 CO Horiba VIA-510 HIGH
Serial Number: XXFDOYWO MLOE13TH
Measurement Principle: Chemilhminescence NOIR
Last Catlibration: 12/19/2018 127712018
Notes: MNox= 547.7 ppm REFERENCE VALUE ONLY

The certification was perfarmed according to EPA, Traceability Protocol for Assay and Certification of Gasacus Calibration Standards
May 2012, using procedure &1 and/or G2. U.8 EPA Vendor ID Number: 042017, PGVP Participation Date: 01/01117, PGVP Renewal
Date: 01/01/18. The expanded uncertainty listed for sach component was calculated at a coverage factor of k=2 and at a level of
confidence of 95%.

Ly

Analyst: \,\//} ! ,[,(/ Date 14512017
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| \ M ATH ESON 1650 Enterprise Parkway
Twinsburg, OH 44087
ask. . .The Gas Professionals™ L 215-648-4000
Certificate vi Analysis — EPA Protocol Mixtures
Protocol: Reference #  Lot#:

Customer: Youngstown Oxygen
Cylinder Number: ~ SX- 52051 G1
Cylinder Pressure, 1800 psig
Last Analysis Date;  2/28/2018
Expiration Date:  2/21/2026

17054379-00 109-96-39758
Part #. & 27175)(

REPLICATE RESPONSES

Component; Nitric Oxide Date:  2/21/2018 Date:  2/28/2018
290.3 ppm 290.9 pprn

Certified Conc:  290.4 ppm 4/~ 1.5 ppm 2898 ppm 291.0 ppm
289.6 ppm 291.1 ppm

Component; Carbon Monoxide

Date:  2/21/2018

297.8 ppm
Certified Cone:  287.8 ppm +/- 0.2 ppm 297.9 ppm
297.9 ppm
BALANCE GAS: Nitrogen
REFERENCE STANDARDS: Lo
Component; - Mitric Oxide Carbon Monoxide
SRM #: SRM-1487 NTRM-0B80515
Sample #: 46-8-53 151103
Cylindar #: FF20540 ND42984
Concentration: 1487 ppm 490.7 ppm

CERTIFICATION INSTRUMENTS

Component. Nitric Oxide Carbon Monoxide
Make/Modet; MOX CLA-510588 CO Horiba VIA-510 HIGH
Serial Number: XXFDOYWO MLOE 13T
Measurement Principle; Chemiluminescence HNDIR
Last Calibration; 2/28/2018 1/30/2018

Notes:

Nox= 280.4 ppm REFERENCE VALUE ONLY

'I:he certification was performed according to EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards
May 2012, using procedure G1 andfor G2. .S EPA Vendor 1D Number. D42018, PGVP Participation Date: 01/01/18, PGVP Renewal
Date: 01/01/19. The expanded uncertainty listed for each component was calculated at a coverage factor of k=2 and ai a level of

canfidence of 95%.

Date 37172018

Analyst; Ef / ],M
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1700 Scepler Rd

MA?HESON . Waverly, TN 37188

931-286-3357
Certificate of Analysis - EPA Protocol Mixtures

sk JThe Gas Professwonals™

Customer.  WHS 109 Part# G2695803
YTOWN OXYGEN
Protocol: Reference #: Lot#:
G1 T231804-01 8007417750
Cylinder Number. CC78213
, _ 1’ DO NOT USE THIS CYLINDER WHEN THE !
Cylinder Pressure: 2000 psig ; PRESSURE FALLS BELOW 100 PSIG E
Last Analysis Date: 5/25/2017 i
Expiration Date: 5/25/2020
REPLICATE RESPONSES
Date: 5M7/2017 Date 5125/2017
Component  Nitrogen Dioxide 49 3 491
49.4 491
Certified Cong: 49.2 ppm  +/- 0.5 ppm  ABS 49.3 49.2
BALANCE GAS: Air

REFEREMNCE STANDARDS:

Component:

Reference Standard

Cylinder #
Concentration:
Exp Date:

Reference Standard

Cylinder #:
Concentration:
£xp Dale:

SEM #:

NIST Sample #.

Oxides of Nitrogen
GMIS

EBOD26479

50.5 +- 0.5 ppm ABS
8/1/2022

SRM

CALD17977

48.79 +/- 0.3 ppm ABS
3/25/2019

1883k

45-U-74

CERTIFICATION INSTRUMENTS

Cemponent:
Make/Madel.

Serial Number
Measurement Principlc

Last Calibration:

Nitric Oxide
CAL/ 860G
Y9003
CHEMI
54252017

Notes:

The certification was performed by Glopal Calibration Gases, LLL, Sarasota, FL and according to EPA Traceability Protocol for Assay and
Certfication ol Gaseous Ualibration Standards May 2012, using procedure G1 and/or G2 LS EPA PGVP Vendor 1D Number: 22017,
The expanded uncertainty listed fur each companent was caiculated at a coverage fartor of k=2 and at 2 level of confidence of 95%.

ED_014244_00000020-00043



155 Frterprise Parlowvay

"\ MATHESON

SRR

Sustormar YOUNGSTOWN OX Y GEN Protocol. Referenca # Lol #
Cylingar Number: 5X-59592 G1 706121 105-96-38257
-viincer pressire. 2000 psig DO NOT USE THIS CYLINDER WHEN THE
LastAnalysis date: 4742017 PRESSURE FALLS BELOW 100 PSIG
Exp'ration Date: 414:2025
REPLICATE RESPONSES
Date: 4/4/2017 Date:
Compenent . Propane 97 PPM
» | 592 PPM
Cartified Cene. 992 PPM + 7 PPM 987 PPM
Component:  Carbon Monoxide Date:  4/4/2017 Date.
995 PPM
Certified Conc: 899 PPM £ 3 PPM 999 PPM )
899 PPM
BALANCE GAS: Nitrogen
REFERENCE STANDARDS
Component: Propane Carben Manoxide
SEM# SRM-2548a SRM-16881b
Sample £ 103-C-17 1-L-07
Cylinder #:  XF-0010408 FF-206843
Concentration: €791 pom 993.1 ppm
CERTIFICATION INSTRUMENTS
Component:  Propare Carbon Monoxide
Make/Madel:  Varian 3300 GC Horiba VIA-510
Serial Number:  LR-92489 XG2EGETE
Measurement Principle:  TCD, EID NDIR
Last Calibration:  3/8/2017 3M6/2017

Motes:

The certification was performed according to EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards
May 2012, using procedure G1 and/or G2 U S EPA Vendor 1D Number: D42017, PGP Participation Date: 010117, PGVP Renewa!
Date: 01/01/18. The expanded uncertainty listed for each component was calculated at a coverage factor of k=2 and at a level of

confidence of 95%,
Pht; D mot

Analyst Date 4/5/2917
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Certification Date:
Mixture Grade:

GASES MEDICAL 1 @ZU‘}

& EQUIPMENT | SPECIALTY - az

Certificate of Analysis

18 Movember 2018
EPA Protocol Standard Gas Mixture

Lot Number 3218B-05T5

Expiration Date: 18 Movernber 2024 "

Cylinder Number: CL459861

Part Murnber: T5L EPAZRATAP-13
Mixture Requested , U {Expanded

Componends Composition Certified Composition . Udcertainty, k=2)

Propane 364 PPM 388.9 PPM +/- 2.4 PPM (absolute)
Nitrogen Balance Balance

Cylinder Prassure:
Production Lab;
Procedure Lised:

Analytical Method:

Muttipoint Calibration Oate:

Reference Standards:

NIST SRM Number

NIST Sample Number
Cylinger ldentification Number
Certified Concentration
Expanded Uncerainty
Certification Expiration

1900 psi « Do not use betow 100 psi (0.7 megapascals)

Tier 5 Labs, LLC. Indianapolis, IN, PGV Vendor 1D R12018

EPA Tracaability Protocol for Gasecus Catibration Standards Procedurs G1,
EPA/GOO/R-12/531 May 2012 '

Propane: FTIR

Propane. 11/92016 -

Propane

2647a “
104.C-09

XFO020978

2467 ymblmol

+- 13 pmoimaol

&-May-17

The calibration results published in this certificats were obtamned using equipment and standards capable of pioducing
results that are traceable o National Institute of Standards and Technotogy (NIST) and through NIST to the Internationat
System of Units (S). The expanded uncertainties. if included on this certificate, use a coverage factar of k=2 1o
approximate the 95% confidence level of the measurement, uniess ctherwise noted. If unceriginties are not included on
this certificate, they are available upon request. This calibration sertificate applies only to the lemn degcribed and shall not
be reproduced other than in full. without written approval from the calibration facility. Calibration certficates without
signatures are not valid. This catibration meets the requirements of ISCAEC 17026-2005. :

Lynn

Scoti-Grosy Co._ Ine
Atud Magnodia Ave.
Lexington. KY 40508

(BE3NDI1-G225 (BRRI431-SH82

| INousTRL
| MepiLsl

BRECIALEY
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. MATHESON

ask. . .The Gas Professionats”™

1650 Enterprise Parkway
Twinsburg, OH 44087
215-648-4000

Certificate of Analysis - EPA Protocol Mixtures

Customer: YOUNGSTOWN OXYGEN
Cylinder Number: S5X-55258
Cylinder pressure: 2000 psig
Last Analysis date.  2/12/2018

Protocot: Reference # Lot#

100-86-15767

G1

724699

Expiration Date; 21242026
REPLICATE RESPONSES
Date;  2/12/2018 Date:
Component:  Carbon Dioxide 9.87%
9.87%
H . g, L)
Certified Conc:  9.87% + 0.03% g.87%
Component:  Oxygen Date: 211212018 Date:
10.44%
Certified Conc:  10.43% + 0.03% 10.44%
10.43%
BALANCE GAS: Nitrogen
REFERENCE STANDARDS
Component.  Carbon Dioxide Oxygen
SRM# SRM-1674b SRM-2658a
Sample #  7-H-31 72-D-58
Cylinder #: FF-10542 CAL-016982
Concentration:  6.944 % 9.918%
CERTIFICATION INSTRUMENTS
Component:  Carbon Dioxide Oxygen
Make/Model: Varian 3800 GC Horiba MPA-S10
Serial Number: LR-92489 SXUYXODW
Measurement Principle: TCD, FID Paramagnetic
Last Calibration: 2/5/2018 111872018
Notes: (2687453

The cerification was performed according 10 EPA Traceability Protacol for Assay and Certification of Gaseous Calibration Standards

May 2012, using procedure G1 andior G2 U.S EPA Vendor ID
Date: 01/01/18. The expanded uncertainty listed for each com

confidence of 95%.

Analyst

Number: D42018, PGVP Participation Date: 1401718, PGVP Renewal
ponent was calculated at a coverage factor of k=2 and at aievel of

Date 2/13/2018

Fhi; D. ot
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\ MATHESON

ask. . The Gas Professionals™

Certificate of Analysis - EPA Protocol Mixtures

Cusiomer: YOUNGSTOWN OXYGEN
Cylinder Number; $X-26639

Cylinder pressure: 2000 psig

Last Analysis date: /72018

1650 Enterprise Parkway
Twinsburg, OH 44087
215-648-4000
Protocol: Reference # Lot#
G1 730002 109-96-40166

DO NOT USE THIS GYLINDER WHEN THE
-~ PRESSURE FALLS-BELOW 100 PSIG

Expiration Date: 5712026
REPLICATE RESPONSES
Date: 5712018 Date:
Component:  Propanse 586 PPM
‘ . 587 PP
Certified Conc: 587 PPM £ 3 PPM 587 PPM
Compeonent  Carbon Monoxide Date:  5/7/72018 Date:
584 PPM
Certified Conc: 584 PPM £ 3 PPM 584 PPM
584 PPM
BALANCE GAS: Nitrogen
REFERENCE STANDARDS
Component.  Propane Carbon Monoxide
SRM# SRM-1660b NTRM-080615
Sample #  81-J-12 151103
Cylinder # FF-556238 ND-42684
Concentration: 496.7 ppm 480.7 ppm
CERTIFICATION INSTRUMENTS
Component.  Propane Carbon Monoxide
Make/Model: Varian 3800 GC Harlba VIA-510
Serial Number LR-92489 XEZE66TH
Measurement Principle: TCD, FID NDIR
Last Calibration: 4/2372018 41272018
Notes: G2698018

The cortification was performed according to EPA Traceabllity Protocol for Assay and Centification of Gaseous Calibration Standards
May 2012, using procedure G1 andior G2. U.S EPA Vendor D Number: D42018, PGVP Participation Date: 01/01/18, PGVP Renewal
Date: 01/01/19. The expanded uncertainty listed for sach component was calculated at a coverage factor of k=2 and at a level of

confidence of $5%.

Analyst

Ay & e

Date 51712018
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RATA CLASS

AR LIGLINDE | Air Liquide Amarica
- S : Dual-Analyzed Calibration Standard

Speciahty Gases LLC

1290 COMBERMERE STREET, TROY, MI 48083 Phona: 248-589-2880 Fax: 248-583-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas S

Assay Labaratory - PGVP Vendor ID: A22012 Customer
P.0. No.: 59661-70-65000 CLEAN AIR INSTRUMENT RENTAL
AR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 45335248-028
1280 COMBERMERE STREET JACK BIONDA i
TROY, MI 48083 110 TECHNOLOGY DRIVE !

RID PARK, FINLAY TOWNSHIP
CORAQPOLIS PA 1B108 :
us |
ANALYTICAL INFORMATION Gas Type : CH4,BALN
This certification was performad according to EPA Tracaability Protocol For Assay & Certification of Gassous Calibration Standards; i

Procedure G-1; September, 1837, .

Cylinder Number: cC73789 Cortification Date: 30May2012 Exp. Dats: 31May2020
Cylinder Pressura®* %; 2015 PSIG Batch No: TRO005818%5
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY**® TRACEABILITY

AN 446 PP +/- 7% Direct NTST and vSL
NITROGEN BALANCE

%% Do not use when cylinder prassure is balow 150 psig.
"+ Analytical accuracy is based on the requirements of EPA Protacol Procedure G1, Septamber 1987,

REFERENCE STANDARD

TYPE/SAM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1000 10 18Jul201 7 KO05408 1001,  PpM METHANE

INSTRUMENTATION |
I INSTRUMENT/MODEL/SERIALS DATE LAST CALIBRATED ANALYTICAL PRINCIPLE i

VARIAN/3400/7508 25May2012 TCDFD .

ANALYZER READINGS
{Z=Zoro Gas R=FHeference Gas T=Test {3as r=~Lorreiation Cosflicient)
First Trlad Analysis Second Triad Analysis Calibration Curve

METHANE e

Date: 30Mey2012 Reaponse Unit: AREA Concentration = A +Bx + Cx2 + Dx3 + Exd

£1=0.00000 R1=008338.0 T1=404597.0 r=0. 0890940

R2=308158.0 Z2 = 0.00000 T2 =404504.0 Constants: Aw=.(1.BOBEIR

23=0.00000 T3=404481.0 R3=-=B0B24%1.0 B=0.001101 C = 0000000

Avg. Concantration: 445.6 PP o o D =0.000000 E =0.000000

i
Special Notes: The expiration date has baen extendsd without re-assay par EPA 600/R23-23/642. i

APPROVED BY:
ROBER NDALL ;
P Page 1 of1 ;
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RATA CLASS

¥ Scott
Guaranteed +/- 1% Accuracy

mAIR LIQUIDE &0 2o 2o

1280 COMBERMERE STREET, TROY, Mi 48083 Phone: 248-589 2580 Fax: 248-889-2134

CERTIFICATE OF ACCURACY: EPA Protogol Gas

Aggay Laboratory - PGYP Vendor ID: A22014 Customar

AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.0. No.: 6100271 65000 CLEAN AIR ENGINEERING

1280 COMBERMERE STREET Dacurnant # ¢ 53445512.025% 500 WESY WOOD STREET
PALATINE IL 80067

TROY, M 48083
us

ANALYTICAL INFORMATION  Gas Type : CH4.BALN S
THis cartihcation was performed according 10 EPA Traceabiity Prolocol For Assay & Certiicalion 0! waseous alibration Standerds;

Procadure G 1. EPA/GO0/R 12:531; May 2012, Do not use this standard if preasure is laas then 100 psig.

Cylinder Numbar: CC787¢68 Certification Data: 14Jan2014 Exp. Date: 15Jan2022
Cylinder Pressura: 2000 PSIG Baich No: TROD100377
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY (ABSOLUTE / RELATIVE)
METHANE 248 M z. T A X
MNITROGEN BALANCE

TRACEABILITY S -

AEFERENTE AR AT i N ‘ e e et e e
COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SEM SAMPLE EXP. DATE
METHANE 1001.0000  PPM 7.0000  PPM KD17937 NTRM 1000 EEVECIED

ANALYT‘CAL METHOD-—v- Py e e " T [T TR PP e e e At e - ————

181 Analysis:  14Jen204

COMPONENT INSTRUMENT ANALYTICAL/PRINCIPLE CALIBRATED COMCENTRATION
METHANE VAR AN3ZQ0 7508 TCRFD O8Jan2014 248.0 PP

Toft
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“ZAPRAXAIR

5700 South Alameds Street

Laos Angeles, CA 90038

Tei: {323) 585-2154 Fax:(714) 542-6689
PGVPID, F22017

ey &%

Customer & Order Information:
PRAJAIR PKG HILLSIDE IL HS Praxair Order Number, 10333991 Fall Dae: BITIDIT
12000 ROOSEVELT RD Customer P. O, Number: P:: ::"':" ;‘;:g:?:;s
IREr.
HILLSIDE IL 80162 Customer Reference Number. Criinder Syle & Outler:  AS CGA 350

Cylinger Pri & Volume: 2000 psig 14D ay A
Certified Concentration: T

Expiration Date: 81112028 MIST Traceable
Cylinder Number; DT0018702 Analytical Uncertainty:
873 ppm  METHANE +0.5%

Balanca NITROGEN

Certifcation Information:  Cerlification Date; B 1/2077 Term: 96 Months Expiralion Date: B8/11/2025

This eylinder was centified accomding to the 2012 EPA Traceability Protocal, Decument #EPA-G00/R-1 2/531, using Procedure G1. Do Mot
Use this Standard if Pressure is less than 100 PSIG.

Anolptical Data: {R=Refsreny Standard, Z=Zer Gas, C=Gas Canvidahs)
1. Componsnt:  METHANE Haferanc Standard Type GMIS

Reguented Conceniration. 850 ppen Fef 510 Cylinder ¢, T3
Carifisd Concantration: 873 ppm - Ref Sid Conc 980 ppom
Instrument Usd; HORIBA, F1A810, 851135122 Ref Std Tracesble o SRM#:  REMEDTOO
Anslytical Method: Fiame lonization Detatter SAM Sampla # WA
Laal Multipoint Caration THIZNT SRM Cylinder #  DTO007740

First Anslysie Dats: Date: 8112017 Setord Analynle Duts: Lats:

1l

fz oo R: 1035 O 918  Cona:  870.01 Z o B 8 &0 Cone o

B 148z g G 82 Conm:  BI5TH : ‘R0 9 C: 0 GCone 0

F ] € 818 B 1044 Cone: 871 ‘ Y20 [+ R 0O Caone: a
| uoM:  ppm Moan Tool Awsey: 872,84 ppm UOM:  ppm #lean Test Asay: 0 pom

Analyzed byf . Carlified by: -
ontre Pele

Infarmation conlained herein has bean prepared st your request by qualiiad axperts within Prsxalr Oistribution, inc. While we ballsve that the information s sceurals wilhin the limits of ths snglylical
methads empioyed snd is compiate to the exient of the specific nalyses parformead, we make no waranty of rspressmistion as to the Buitlilily of the use of the informatian for any purpase. The
irformation Is offersd with tha undarstanding thal any use of the information is g1 ths sods discrailon and risk of the user in no averd shail the fisbility of Praxalr Distribidion, Ine., arising out of the
use of the information contained harein gxcasd the fee esiablished for providing such nformation,
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Lo e 17025, ANSINCSL Z540-1, and 9001
("'u’mh“r\"‘\ Calibration CEI“t. No.: 1870'8886025

=~ \\\:’/ 7
b .,

Cartificale No. 1750.01

Calibration complies with ISO/IEC

Traceable® Certificate of Calibration for Digital Barometer Module

Cust ID:Custom Stack Analysis, LLC, 14614 Cenfield Street NE. Alliance OH 44601 U.S A, Attn:Lemasters, Brian {RMA:1017860)
Instrument dentification:

Maodel, 23609-208

SiN: 61542879

Manufacturer: Control Company

Standards/Equipment:

Description Serial Number Due Date MNIST Traceable Reference
Digital Barometer 04530001 10/09/18 1000415948
Chilled Mirrar Hygrometer 31874/H2048MCR 10/19/17 14489
221187983 10/05118 4000-8859710

Diigital Thermometar

Certificate Information:

Due Date: 106/10/18

Technician: 57 Procedure: CAL-31 Cal Date: 101017
Test Conditions: 24 .4°C 66.0 %RH 1018 mBar
Calibration Data:
Unit{s) MNominal As Found tn Tal Mominal } As Left In Tot Min Max +U TUR
" mb/hPa NA. 806.25 803 Y 796 817 0.83 241
mb/hPa MA 907.30 906 Y 897 918 0.83 >4:1
mb/hPa N.A. 1,017.34 1,016 Y 1,007 1,028 0.83 »4:1
“C § NA. 24 4% 24 Y 23 25 0.58 1.7:%
T %RH NA, 44.90 41 Y 36 55 | 1.3 | »41

This instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.

A Test Uncertainty Rata of atlesst 4:1 15 mamanaed uniess olherwise states and is calculsied uamgine sxpanded memsuite bnt uncertsnty. Uncartainty svaluaien includes tha-instrument uider

test Bnd is caltulated in 6ccormance with the 150 "Guide to the Exprassion of Uncertainty in Measuremenl” (GUMS. Ths uncanainty represants an adpanded uncertainty using & coverage facior
k=2 10 approximale a 96% confidence lovel. in tolaranca conditions are based on tast results falling wilhin spedified limits with no raduction by the uncartainty of the measurement. The results
containay heren adate only 1o tha nam cafibrated. This cartificate shall not be reproducec excepl in {ull, withoul weitten approval of Contred Compary.

Nominal=Standard’s Readng; As Left=instruments Reading: in Tol=in Telerance: Min/Max=Acceptance Range; tU=Expanded Measuremert Uncartainty: TUR=Test Uncertainty Rat;
Accuracy=s(Max-MinifZ Min = As Left Nominal{Rounded) - Tolerance; Max = As Loft Nominal{Rounded) + Tolerance, Date=MM/DOGYY

o R

Nical Rodriguez, Quality Managar Aaron Judica, Tachnical Managar

Maintaining Accuracy:
in aLr asnion onoe calibrated your Digital Barmneter Module should mainlain ils accurscy There 1s Ao exact way to determina how long calibration will be maintained. Digital Barometer Modules
changa ingle, f any at ail, but can be affectad by aging, temperature. shodk, and contamination.

Recalibration:
Far factory caliranon and re-certificalion traceabie to Natanal institute of Standards and Teshnology contact Control Comgrany.

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77598
Phone 281 482-1714  Fax 281 482-9448  service@oontrold.com  www.controll.com
Control Company is an IS0 170252005 Calibration Laboratory Accradiied by (A2 A) American Association for Laboratory Accreditation, Certificate No 1750.01.
Cortral Company is 150 80612008 Qualily Cerified by (DNV) Det Norgke Varitas, Cartificats No, CERT-01805-2008-A0-HOU-RvA,
Intemational Labgratary Accraditation Cooperation (ILAC) - Mullisters) Recogniuon Astangeimea st (MRLA),

Page | of | Traceable® s & registered wademark of Control Company £ 2000 Contral Campany
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S ‘ Calibration complies with ISO/IEC
Iia%MRﬁ 17025, ANSI/NCSL Z540-1, and 9001
T, ARA Gt N 175001 Cert. No.: 3415-9285559

Traceable® Certificate of Calibration for Digital Calipers

Cuslomer :Custom Stack Analysis, LLC Atn: James Gray 14614 Cenfield St NE Alliance ,OH-44601 U.5.A,

instrument identification:

Model: 3415, SIN: 12272684 Manufacturer: Control Company
Standards/Equipment:
Descriplion Serial Number Due Date NIST Traceable Reference
Gage Block Set 99146223 28 Mov 2018 1000418160

Certificate Information:
Technician: 57 Procedure: CAL-05 Cat Date: 05 Mar 2018 Cal Due Date: 05 Mar 2019

Test Conditions:  51.6%RM 23.41°C 1011mBar

Calibration Data:

Unit(s) Nominal As Found n Tol Nominal As Left in Tol Min Max iU TUR
in N.A, N.A. 0.1000 0.1005 Y 0,099 0.1014 0.0603 3331
in BLA, M.A, 2.0000 1.999 Y 1.998 2.0021 0.00033 >4:1
in MA. N.AL 4.0000 3.999 Y 3.9%6 4.0041 6.00041 241
in M.A, MN.A. 6.0000 5.939 ¥ 5.894 6.0061 0.00051 >4:1

in depth N.A, MN.A. 2.0000 1.598 Y 1.998 2.0021 $.00033 >4:9
in inside N.A. N.A. 1.0000 0.99% Y 0.399 1.0011 0.00031 3.23:1
in step N.A, N.A. 2.0000 1,998 Y 1.998 2.0021 0.00033 >4

This certificate indicates Traceability to standards provided by (NIST) National institute of Standards and Technology and/or a National
Standards Laboratory.,

A Test Lincertainty Ratio of al least 4:° is mairtained unless olherwise stated and is calculated using the eapanded mezsurement uncertainty. Uncerlainty evaluation inciudes the instrument under test
a4 is caloulated in acgordance with the 150 * Guide to the Expression of Uncertainly in Measarement (GUM). The uncenainty represants an supanded Uncerainty using a coverane factor k=2 to
acprowimate a 93% confidence jeval, In tolerance conditions are based on test resuits talling within specifted limits with no reduction by the uncertainty of the measuremant. Tha results contained harein
roiate only fo lhe item calibratad. This certificete ahall not be reproduced excopt in ful, without written approval of Contral Company.

Nominal=Slandard’s Reading; As Left=Instrument’s Reading; In Tol=in Tolerance; MinfMax=Acteptance Rarige, 1 UsExpanded Measuremant Uncananty; TUR=Test Uncerainty Ratio;
AccoracyzxMax-MinkiZ; Min=As LeR NominaliRoundad) - Toleranite; Max= As L el Nomingi{Rounded) + Tolerance,

Micol Rodriguez, Quality Mangger
A Jeioy Teohite Maage

Maintaining Accuracy:

In pur epinian once cafibrated your Digital Galipers shoutd maintain its accyracy, Thera is no exact way to determing how iong calitration will be maintained . Digital Calipers change lille, if any 2t ail, but
can be allectad by aging. lemperaturs, shock, and contaminalion.

Recalibration:

For factory cativration and re-cerlification traceabla to National Institute of Standards ang Technology contact Contral Company.

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77558
Phone 281 482-1714 Fax 281 482-9448 sales@controll.com www.controil.com

Contrat Company is an ISCAEC 17025:2005 Calibration Laboralory Accredited by (AZLAY American Associalion for Laboratory Accraditation, Carlificale Mo, 175D.01.
Cantrol Company is 150 $001:2008 Quality Certified by DNV 3. Cenificate No. CERT-01805- 2006-A0-HOU-RvA.
International Laboratary A ditation Cooperelion {ILAG) - Multdateral Recognilion Arrangement (MHA),

1061 Traceabla® is a ragistersd trademark of Control Company © 2017 Contrel Company

ED_014244_00000020-00052



' i Calibration complies with ISO/IEC
ilac-wra =l 17025, ANSI/NCSL Z540-1, and 9001
R Cert. No.: 1870-9290360

Traceable® Certificate of Calibration for Digital Barometer Module

Customer :Custom Stack Analysis, LLC Attn: James Gray 14614 Cenfield SINE Alliance ,OH-$4601 U.S.A.

Instrument ldentification:

Model: 1870, 3/N: 80724108 Manufacturer; Control Company
Standards/Equipment:
Descrigtion Serigl Number Due Dale N T f
Digital Thermometer 221197993 05 Oct 2018 4000-8859710
Chilled Mirror Hygrometer 31874/1H2048MR 15 Dec 2018 15660
Digital Barometer 04540001 09 Qct 2018 1000415948
Certificate Information:
Technician: 57 Procedurs; CAL-31 Cal Date: 06 Mar 2018 Cal Bue Date: 06 Mar 2019
Test Conditions:  39.8%RH 23.09°C 1016mBar
Calibration Data:
Unit(s}) Mominal Asg Found In Tel Nominal As Left in Tol Min fAax AL TUrR
Y%RH N.A. N.A. 42.04 30 M 38 48 0.74 »4:1
C NLA, NLA, 24.27 24 Y 23.27 25.27 0.051 =41
mb/hPa N.A. N.A, 100872 1012 Y 998 1020 .62 »4:1
mi/hPa M.A. N.A. 806.70 813 Y 796 818 0.52 =411
mbihPa N.A, MLA. 909,25 914 ¥ 893 g21 0.62 »4:1

This certificate Indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology andfor a National
Standards Laboratory.
A Test Ungerainty Ratio of at teast 4:1 is mairtained unless otherwise stated and is calculated using {hg expanded measurement unceniainly. Uncertainty evalyation includes the instrument under tast
and s ralculated in actordance with tha 150 “Guide ta the Expression of Uncerlainty in Measuremant : {GUM), The urcertainty represants an expanded ungertainly using a coverage faclor k=2 to

acproximate a 95% confidence level. In lolerance conditions are bassd on test results falling within specifisd limits with no reduction by lhe unceriainty of the measurement, Tha results conlained herein
relate only Lo th ilem calibrated. This certificate shall not be reproduced except in full, without written approval of Controt Company.,

Nominal=Slandard's Aeading; As Left=Instrument's Reading: In Tol=In Tolerancs; MinMax=Accepiance Range; & U=Expandad Measuresment Uncentainty; TUR=Taat Uncertainty Ralia;
Accuracy=z{Max-Min}i2; Min=As Left Nominal{Rounded) - Tolerance, Max= As Lefl Nominal(Rounded) + Tolerance;

Al Lo~ iy
Micol Rodriguez, Quality Manager

Aaron Judce, Techiiea: Manages

Maintaining Accuracy:

I our apinion once calibrated your Digital Barameter Module should maintain its accuracy. There is o exact wa
kltte, f amy at ail, bul 2an ba affecisd by aging, temparature, shoek, and contamination.

y lo determine how long calibration will be maintained. Digital Baromeler Moduls change

Recalibration:
For *aiony calibration and re-certification raceabls 1o Nationai Institute of Standards and Technelogy cortact Contrsl Company.

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77588
Phone 284 482-1714  Fax 281 482-9448  salas@control3.com  www.control3.com

Contre! Campany Is an ISONEC 47025:2008 Calibration Latoratory Accredited by (AZLA) American Association for Labaratony Accreditaton, Certificale No. 1750.01.
Control Campany is 130 9001:2008 Quality Cartified by DNV GL, Certificatz No. CERT-01805-2006-A0-HOU-RvA,
Intemationat Laboratary Accreditation Caeperation (ILAC) - Mullilaters! Recognition Arrangement [MRA}.

rofl Traceabte® is 3 registerad trademark of Contro! Company £ 2017 Gontral Gompany
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7410 Worthington-Galena Road
Worthington, Ohiv 43085
Phone: (614) 436-4933

Fax: {614) 435-9144

v el B RO NG
Tty f BFREEB P D P %S

{ndustrial Ewvironmental Monitoring Instruments, Inc. Website: www.ierents.com

Dwyer Digital Manometer Certificate of Calibration
Instrument: Dwyer Mark 11l Digital Manometer Date: 7/20/2017
Serial#: E467 Techniciar: Sam Shults
Custom Stack Analysis

Positive Port

Calibrated Source Dwyer Mark Il % Accuracy
3.500 0.497 +/-0.2" H20
2.000 1.995 0.3
3.000 2.995 0.2
4.000 3.993 -0.2

Negative Port

Calibrated Source Dwyer Mark 1l % Accuracy
0.500 0.459 +-02"H20
2.000 2.007 0.4
3.000 3.007 0.2
4.000 4.008 0.2

Allowable Tolerance +- 1.0% "H20 FS
Reference Standards
Druck 740 DPI sn.74001125, Cal Due: 6/15/2018

instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

speciulizing in Safery and Environmental Test Equipment and Supplies.

ED_014244_00000020-00055



M”w«_\mmw o s ONDSTTYOS HITHNGHDIHE WOHS J<>OIWEQ< Zw._lw_m.ﬁ AHL INCHLIM TN NI 1d30X3 G30NA0H4IY Tg LON TIVHS 1HOd3N SIHL
—_ ———— -
OPSZ ISON/ISNY PUB L0068 OS] 01 83URWInL0 Ly T BTy
AU SREDS sslynquaig AQ peleIqIes/poISs) uaeq Sey uaLwidinba petesipur snoge ay | g3sn Sidvd
& 9
OM 7 534
4 g
Q\%NJJ%\ %\V\uﬁ\& ON / §3 °
A
,ﬂ\~ r O ; ] 5 4
m_u U\ n@ % ON [ S3A
=Y, < 90007 9 v AT ¢ UTVUo bgoor €
r'vdéd <o & 52 .o ' !
1000 o g 1 1970 107005 bogg 2
N 2 \

PG A R PV

SINFNNOD
fopz 97
Bogpl ™

QH4 1y ONH WHON 2218 'avyy

Q0 02 <0’ aa, booz

aNNDZ Sy

a3iisnray

aiasn LHes

SHIUOW g

SZETEAYL

00Z140 asy )

T e T @380 SiMvd
T "AB Q94d300V S e
1 L. .m.:m - e e e —— T e — e — —— e e e e m
; T ) NYIOINHOIL 7 . ,_N NS
P
mwmm\umw % 1 @ ERllels \\ml A mwrmmq L LHOIEM
e — Pel \Qfﬂqt\ ﬂ ﬂl@m@«ly 7T DN 1HO4d3Y 1531 gy NOULVHBIIYD ISIN OL 318v30vy) i@ 7 \: Ww( T 40 31YLS
\.‘ ’ i
ATEVIDVHL 1SIN IHY ONY 'SISSvi TUYONVLS HLUM AdWNOD OL Q31441430 3y Q35N S1IHBIFM 1531
9930-95.4-00C €64 1820108 08LL-v28-bEL ) Q96.4-BR2-ZiLpF LEBL-BF5-S16 89F8-G6F-092 PiER-2L6-218 7LHPD-B52-088
EYLSE AV 'OHLIN LOLEZ AM DUNGSHINHYY 55091 vd 'HIAHYS  SIEgsl Vd HOHN\ESLLid FPEOP NI ,m_._on_qzq_n_zn B0BIY NI 'INAYM LB L0228 MYBNEANTOD ISPy HO .z._sO._.mGz:O}
PEOY UWHUNPOW 001 WelESs T Y M UHON Liv O SNUsAY puRIn) Qoes [ BART) DSBS 5E6G ™ I FIRARD QDEE PH adeyy yinog pes g JINog SO0y
G085-£44-E18 AW0C-626-6Ly LZ08-382-61# 8006-%{2-F19 0897-193-912 OF02-28R8-LEB YePE-ESP-0RE QEOZ-FRE-6ir
3905% RO 'HILSIHD LE3IM 9CEFF HO 'aTIENYIN HIE5F HO "ty BE2EF HO ‘BNENNIOD BEBS-60 ¥y HO 'ONYTIATID SLESP HO 'NOLAY1D 9608-8041% HO NOINYD COFEY HG 'NITHD ONITMOg
ﬁ>:_u B4 _Cmowm._uu DEBS C %m:svtm& {BUCHEN G801 r it mm_UCE 1001 Ele] ‘.mumEtmn_ Q00 M Rg thaxocpm [NFAsE ) SIET mv,.um_) el =X ) T

MS IS apag wrg P H &80 Legrr 0

‘ T od - Oy
R meng;qnw/Jmmk
bOSPY HO "FONYITTY US [AREIE e qu;

m— Uy nes
0lbl) q 00D - TS NOWLS WOLSNT ,

vomomer _"ONI ‘ST1VIS
. EA T EPRELT

ED_014244_00000020-00056



L6 g eiheg

T ‘ONI'STTVOS HITHNEHO3YE WoHH TVAOHddY NILLIHM SHL LNOHLUM "TN4 NI 1d30X3 d30N00HdIY 38 LON TIVHS 1HOJd3Y SIHL

OPSZ ISONASNY PUB LODS 05 01 80uURLLIOIUCD W)

Ul 'seleos selynguaesg AQ pejeIa)EY/peIse) Useq Sey usLdinbe PRIEJIPY BA0GE SU J3sn sidvd
9

4]

ON / 534 "
vheeog ), e | 979 VAT T0g 6oz &
S3A )

€0 0071 v [ Eeor o 0a v

%070 1 ) 5o Yo € & Qf -€ew 0q] Sa01
m‘~Q~Qm\U % Q\Q@. N lﬂ.:‘uﬁm \MM&QMQ,W‘J Bog 13

AEE]N : )

qHTap TRV ao0'0q  GOFJTT oz ¢

%&%&f\%@r IV U007 | °

ON} { S3A

A R AT Rl Er Y

aNAO4d Sy

spy  *

SINIWNOD

aasn LHoam

SYUoW g

YITIIAYYL aros sn

Dd4 1o

ONH WHON 3zZIs avyn

a3snN Sikvd

A 0314300V - ) o

R ol 4 INEIDINHOAL ‘ W\‘K\mv DM T ) - 8IN/8

3 NV :
mw m m / M % m nu\o,ﬂﬁq IWoS 1HDIIM
" T mO@ Q.w m. A 0 Wm o o ‘ON LHOd3W LS3L Y7 NQILYHEITYD 1SIN Ol F\yADYHL T mu 7 m T 40 31vis

HIOVIDVHL LSIN JHY ONY 'SISSYW OUYANYLS HLIM ATINO0 OL Q21461430 39V 0asn SLHOIBM 1831

9BO0-G5L-40E Z621-828-F0E 0BLL-PETHEL 096.-662-217 VZRLBYG-L1E 69¥8-96-092 PIER-TLETLE PLYO-652-08E
EPISZ AM 'OHLIN  10L9¢ AV 'DHNESHIAYYY  SS001 Vd 'BIAMYS 52251 vd 'HOHNASLLI] L4297 NI'SIOdYNVIONT 80990 Ni 'INAVM LHOS LOZLF NI SAENNTIOD ZLSPY HO 'NMOLSONNOA
PEOY UBURCOY 001 [ B RLEGZE T P SN YLON iy [ BNUBAY PUBID 0025 HNBD 08BIEYD G259 I J8ieaRD) B0ET PY LRI UINeS 036 I Y LINDS 500V M
DOBS-L24-ELS B00E-625-61% VZ0G-82C-B L 800674719 0992-199-912 OY0Z-ZE8-LEG PEYE-ESH0BE OE0Z-FSE-S 1+
B905Y HO 'HALSAHD 1SIM 906FF HO QTSN H0BSP HO 'WINIT  8228% HO 'SNAANTOD  868S-601Fv HO 'ONYIIATTD S1ESF HO NOLAVID  S602-90/pb HO 'NOINYS  Z0vEr KO 'NIIHD DNIMOG
8410 Wi 1USI58ID OEBS [ ABMAIRY (RUDHEN DAOL 0 PY ABPUIZ 1001 I g pRg 070F M P BdN00IT 025 BURT SYOEP 0557 M'S IS 9IRS Fipl W B H Auegn LyerL M

70 -ol-Gawa™ o ‘Od

HOSFT HO 3ONYITIV 4S O71313N3D Figr

SLp Ll g A0 - dE3S ¥IVLS WOLSND
140d34 NOILO3dSNI 3TvIS

HOd

“ONI 'S31vas
CERLDELRELT:

#

WUOD OBTHY e

ED_014244_00000020-00057



2§01 abey

P N "ONI'STTVOS HITHNEHDIHE WOHA TYAOH Y NILLIYM FHL LNOHLIA 1114 NI Ld30X3 GIDNA0HCEH 38 LON TIvMHS LHOd3H SIHL

‘OFSZ ISON/ISNY PUB LODS OS] 0 S0UBWLIOIUGD U
‘DuU| 'seless IBunauosig Ag PRIRGIBEI/PeISs) Leaq sey wewdinba pajeaipul sacge sy

{J35N Sidvd
g
ON { S3A
g
ON / S3A
I ] F
H'6Eb] 65 a %1+ /0~ b bk | ooz ¥
i
T Ry 7
9 QOtMu / . S+ % o o lﬂ “ 0054 ¢
T QQQM /\z\ S3A % 7
d . % - ®w G’'eoa) goor ©
N \ %\ S3A ;
e - 7 j 7
gﬂﬁ\w&ﬁ& 57 \:JC.Jh \wé\&\mﬂn_n Urang I Qv FaoS L
SINIWNOD 1415y aaisnray aNnod sy a3Isn 1Hom
sywow g - QYd 1NOIS !
oH4 Vo

DNH WHON JZIS avHD

ONgon

_ - . ) i 03sn siuvd
NDIS — e - - _ —— ..
. ‘A8 Q31300
SHNIYNDIS

GBL 159 g g wonon : T T o A0 8sho/ T T T T sie

1HDIEM
- PTQO = m IES) @ ‘ON 1HOG3Y 1831 9% NOLLYHSI YD LSIN 0L 318v3ovmEL ~ Q.ﬂ N MW 40 34VLS
‘FAVAIVHL LSIN IHY ANV 'S3ISSYN OHYONVLS HLM ATdNOD 0L J3H1H3D IHY GISN SLHDITM 15331
9920-99L-+08 6L 1-BEP-k0E OBLL-P2T-9BL 0962-B82-Z1w LERL-8PS-L1E 6372-968+-002 PLEG-2LE-218 PEPO-698-08E
V152 AM OHLIN L0192 AM DMNESHINHYY SS091 Vd 'HIAHMYS 52251 vd HOHNESI L br2SE NISITOJYNYIONT 3089 NI INAYM 140 LOZLr NIL'SNEWMoD CESPR HO 'NMOLSDNNQA
PEoY WMunfaW 001 IS wIEQZG M PY i YUON Lip I BNUBAY PURID) QOZ6 HNQY) 0B8R GTGG U IBEBARS SOEE M PY HEW YINOG 08R BAY UINGS SO0 M
ODEG-LLL-E18 QNOE-62G-6LF LEOS-BEZ-6Lp GO0G-PLE- 1O 982-199-912 0v0Z-ZER-LEG PorZ-£SP-DEE GE0Z-v5E-6ir
G205F HO 'HILSIHD LS3IM B06¥F HO "OTILHSNYIN LOBSY HO YN 92ZCF HO 'SNEWNT0D  86RS-60LEp HO ONYTIATTD SLEST HD "NOLATID S60E-90LF HO 'NOQINVS  Z0ter HO 'NI3HD DNITAM0a
PALG NEg Wasasd OE6E Aemireg [RUDNEN 0801 T Py AU ook 1 WO deRweg D40 DY MEdNO0IG 025 1 BUBT 8B OG54 ™ MG 1S Bleog v_wn P H A2 LvspL [
%\mwm\.u( n.\%_l/uﬂ\ 34va Od

H09P HO "FONVITIV 1S Q1314N3D tiav)

SLPLLS LHOJ3H NOILOIdSNI 31¥9S

d0d

-~ INI'S3a1vas
43THNEHI34Y

#

ED_014244_00000020-00058



L1n L afiey

SaLE M auisisE ‘ONI'S3VOS HITHNEHIIHE WOHS TYAQHIdY NZLLIHM FHE INOHLIM TIN4 NI Ld30X3 039N00H43H 39 LON TIVHS iHOQAY SIML
"OPSZ ISON/ISNY PUE LODE OSH 01 93UBWLIOJUOD 1) - .
| 'SBBIS JRnayosIg Ag peteigieEo/palsa) usen sey Juswdinbs paeapul BAOGE BYL a3sn sidvd
5 bbbl i /ha L 7 5
Fel S+ ~ buz
ON4 534 ¢ . bbb
Q'eag 7

. %T 4+ Q000 / Bty g
COEEN

Q Q) Y a- . v
G sz 09/ | o

Z
Z
A o VSR I 2 A
@
7

)

O 0g, aToe,
oo

Yol -+ Boz
\ON i S3A

L o el \.m%muq TR

SINAWWOD

Yol I+

azLsnroy assn tHom

P6L0¥TE00 1 YIHUNIAQY

n?.o.wxwz MOUS Tva v Q44 o ONH WHON AZIS avyn

dJ38N Si4vd

A8 3314300V ’ — )

SHNLYNDIS

’wwﬂiw@ ,‘Jﬂ@”zsgmﬁw o T Ty gsEo/ e S

1HDIEM
- Q 1o~ @ I o nwm I ‘ON LHOdAY LSAL 871 NOLLYHETYD LSIN OL 3T1avanydl — = F] I. O 40 31v1s
‘FEYIDVHL LGIN THY ONY 'STASSYIN QUVONYLS HLM ANdWOD 01 Q3141LHID IHY G330 SIHDIFM 1S3l
9890-5G6.L-F08 SBLL-HSP-1OE OBLA432-PEL {984-682-21t | SRL-BYG-LIE S9¥R-06%-092 FLEB-ELE-SLR FIr0-65¢-088
EVIGE AM ‘OHLIN L0152 AM 'DHNGSHIANEYE 55091 Yd HIAHVS  S2251 vd 'HOHNES LG 1928t NI SITOdVNYIGNE 2080y NI INAYM LHOS 024y NI'SAAWNI0D SLSFF HO NMOLSDNNROA
REOY LUNrOW 0oL M TS ELE 9IS T PY O YHON 226 BNUSAY DUBIDY DOZG - HNGY) DaBjEn) G20 I jeae] 9oeg M PH 1B YOS 085 ) 23 UIN0G sog
Q08S-LLLE15 BOGE-G2S-61LY LE05-BES-6LY S008-F42-P19 DO9Z-199-91T O¥OZ-288-LE6 PEFS-£SH-0EE 0BDZ-+5E-61%
B90SH HO ‘HILSAHD LS3M 206FF HO GZISNYN 1085 HO "Wt BZELy HO 'SN8WNT00 BHBS-601vF HO 'ONYIIAZD SLESY HO 'NOLAY1D 960E-90/FF HO "MOINYD  Z0PEr HO NIFHD ONITMOR
QAU WBL WEDSRID OE6E T \ﬂm,svtmn_ [BUONeN 0801 T Py mwmnci LQoL G dRRULINEY 000 T Py pedioog ogs ~ SUET SHIBP 066 T MG IS Rjeds v:l\ﬁ P IH Auagn Lyeri T
m\qme a7 S, dlva . ‘0d .
-~

10829 HO "FONVITTY 1S GT34NTD ¥1o¥:L

"04

HinQO0 - JEAS MOVLES WOLSND

CLVLLS LHOJ3H NOILIIdSNI 31Y9S

43THNEHI3HY

#

XS tcsnososrey . JINI'STIVIS

ED_014244_00000020-00059



SL02A4 L ZL ARy CHEISIRE

ONI'S3TVOS UATHNEHO3YE WO WAOHIAY NILLIEM IHL LNOHLIM ‘TIN4 NI Ld33X3 d30NA0OYJIH 38 LON TIvHS LHOJ3Y SIHL

OPSZ TSON/ISNY PUE 1008 OS] 0} S0UBLLOUC ¥]
“2U 'S3[R0S RRjUNgUOaIg AQ palRIqEY;pelSa) Usag sey wewdinba paresipur eacge sy

a3sn S1uvd

g 9
ON / 534

mmmm‘ww_‘m@;m» ﬁa% [Eiree 898 'bb i b0z ©
ShEELS %@ sn ﬁud S ST 9 N Y bog, ¥

Qm‘m‘w.@@%mmy ﬁ‘u% » [Ce0FT CLLL L] bog €
LBEL 5T | A ¢ [ee A [aLe bl f

%t
N} os3A o
oW -V PApEf dE T Reho b [y UT [P B L 3

S s r oy E
SHNOW 9 an BEFEZCTL 00Z-4H aey
ONH WHOK 3215 avHO ¥ H

D IXaN CH4 90

L

NY3 1D

Q38N Sidvd

8 Q31d300Y T

IHNIYNDIS

\m NYIOINHDZL T )

|.Jl. - . _ —— = - g
7 Eabiels] m N4 W «m LHOIIM
T i‘ﬂﬁﬂl@ ] Qiﬁ; 10 le,L T T ON LHOJ3M 1S31 81 NOLYHERYD 1SIN OL 379v30vHL P

FEC ST 99

‘O ﬂL Q 40 31VLS

‘FTEYIDYHL LSIN IHY ONY 'SISIVN TUYANYLS HUM AdW0D OL 0F41.430 30y 0380 SLIHDIIM 1834 ’

3890-852-p08 EBL1L-8EF-FO0 08 LL-FES¥TL 096.-662-217 Le8LBhS£1e 6974-061-092 FLER-ZLE-TLE ¥LPO-BSZ-0E8
EPLGE AM CHLIN L0152 AM 'DUNESHIMHYA 5001 Vd ‘YIANYS 52291 vd ‘HOHNBS LG LPESE NUSITOLYNVION]  5089F NI INAYM LHOY LOZLP NI SNENNTIOD 2187% HO "HMOLSONMDA
PeCY UNUNTOW 004 IS FIEGEG T PY 9vid YUON Ly O anuany PuBID Q0I5 HNOD 03380 G526 M G IRIEARD GOEE P LB YINOS 08 I “BRY IN0S GO0
008%-224-218 S00E-62S-6LF 1205-822-61 v 600B-PLE-P1 9 G99e-199-91L2 0P0Z-208-286 PEPE-EGP-08E O002-FSE-6LF
8905 HO 'WILSIHD 153m S06%F HO 'G1IJISNYIN FOSSE HO 'WINIT 82267 HO 'SNAWNTOD  9685-601 5% HO 'BNYTIASTO SLESK HO 'NOLAYTID  960E-90/0F HO 'NOLINYD  20EY HO ‘NITUD DNITMOF
3AUQ Aied (uensald D868 ARsouRd [BUCIEN 0R0L 1 Py ABJPUIS L0GL ™ g epRwned 040F P Wedxoouq 025 SUBT SNORP 0564 MBI eEas p :w\g Pe W AUDGT LpEbL

§/0€-07=5 3va~ ——

EO9PF HO "IONYITTY 1S G1314NT0 #1081

e LHOJ3H NOILIIdSNI I1Y9S

HOA

pomtwoaoerey . _ONI ‘SITVIS
< CERL L BERT:]

H

ED_014244_00000020-00060



Lo | abeg .
SURNLEL A8 2UISiSE ON

[ 'SIIVIS HAHNGHOIHE WO TVADHCGY NILLIHA FHL LNOHLM "TINd NI 14353 J=30NA0HdIY 39 LON TIVHS 18043 SIHL

‘OF5Z TSONYISNY PUB LOOS OSH 0) 82UBLLIOJUDD U
DU SBBIS 1ejunguyoa.g Ag pajelqienpayse) uasq sey ualidinbe pelempul aADGE oL

03sn Sikvd
. § be]
ON / 534
. g g
OM ] §3A .
J Doy . L
Q@@W.TG mJ Wl i+ d KZER O mmf .mu ‘.0 Bao v
) S3A .
\.@ \q"OLU\ W T Yol - f+ @.m o a@ ke .F mu _ F _d Bog &
mw? SIA .
Y were | OFP 0L LT by ©
. DN/ 534
i A e A bFeL'D e | T LBEL L by
SINIANNOD 1331 5y daaisnray gNAod sy
SYILOW g FNIHOLHYS )
avD 1X3N OIS T¥D OHd 1o
) o N o Q3sN Sidvd
y A8 0314300V T _ ST
e Pefuvwois : NWIOINHOZL - - _ : : : + : ——
: NH , SN/
2E€C 15y S 3TV /Aw\ R N - Lhoram

ﬂﬁu.\N\n.QI N .~ m‘w“ ‘ON LHOd3Y LSTL 91 NOLYHEITYD 1SIN 0L FANGVIOVHL n ] 7 _ w _,\sw T 4G 31VIS

FTIBYIDVHL 1SN 34V ONY "SISTYW QHYANVLS HLM ATHNOD O Q31411630 38Y O3S SLHDIIM 1531

9890-554 - +08 T644-82P-10E 081442834 0964-862¢1 ¥ LERL-OPG-LLE 69v8-986-092 vIEG-QLE-2 18 PLPO-GSE-0SE
SPIST AM OHLIN 10102 AM DHNESHINUYA 55091 vd HAAHYS  S725¢ Vo “HOMNESLL LPZOb NI SIIOdYNVION]  8089% Ni 'SNAVM 1HOS L0ZLk NI SNENNIOD LS HO "NMOLSONNOA
SBOH UHUNTOW 001 IS AR S T PH Bid YHON LLv anuaAy PURID 00Z5 I WNOg 08BIBA SEGE g BIRAED 90TE M 'PH LB WINOS 086 0 3N Uog G00b M
D0BS-£4°E1S Q00E-6Z5-64% L20G-BZE6 1y 6006-LE-PLY 0992-199-912 OV02-269-2E8 YIVT-ECP-0EE QE0EFSE-61F
6905 HO "MILEIHD 1S3M Q06 HO “"GI3ISNYI FOBSY HO WM 8338F HO 'SNBRNTOD  BAES-601+7 HO "ONYTIAZID SFESP HO NOLAYTI  960E-904ph HO NOINYD  Z0%EF HO 'NI34D DNIMOY
BALQ ¥1B UBISHID LGS [ demiied (BUOKBN 0801 T "oW Aepuid 1001 O 4 SBRUIBY 040F M "BY Wediong 025 M BUBT $WI8P DGGY ME IS eleag VGV; P H AT gk O
§mm iva T T o ‘Od

blviL g o 0003 - deag zuﬁw WCLSAS
140d3H NOILO3dSNI 31vIS

{04

.?u&:uucmucqj i,UZ— .ww..—qum
B dITHNEHD34Y

ED_014244_00000020-00061



7410 Worthington-Galena Road
Waorthington, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

P B Pt BT EREE 8 Pd B
I STEHRIUE~IE M S

Industrial Environmental Monitoring Instruments, Inc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument. H-8 Thermometer Date: 3/6/2018
Serial #: 4B5200 Technician: Sam Shuits
Lab Standard Thermometer Mark
300 30.0
500 50.0
70.0 70.0
88.1 88.0

Accuracy =1 F

Reference Standards
PIE 5258 sn. 116765 Cal Due: 8/8/2018
Hart 8103 Temp Dry Welt

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

specalizing in Safety and Environmental Test Fouipment and Supplies.
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7410 Worthington-Galena Road
Warthington, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

P f R Pod § T (BB § Il
I STHIUNMEPNTS

Industrial Envirenmental Monitoring Instruments, fnc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument: H-B Thermometer Date: 3/6/2018
Serial # 4A6108 Technician: Sam Shults
Lab Standard Thermometer Mark
170.0 170.0
180.1 190.0
2052 205.0
2156 215.0

Accuracy = 1F

Reference Standards
PIE 5258 sn. 116765 Cal Due: 8/8/2018
Hart 103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safetv and Environmental Test Equipment and Supplies,
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CALIBRATIONDATE 5~ 29 - /8 BY G)du{ Do vis Pb 38 73

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
1C PRECISION 1 PRECISION TC
OVEN THERMOCOUPLES
0-1 32 23 212 24
0-2 32 27 212 Al
o3 32 33 212 21
0-4 32 3 A 212 YN
9-5 32 17 212 PN
Q-6 32 A3 212 Al
o7 32 2. 212 21
o-8 32 29 212 :
0-9 32 g}‘ 212 YA
0-10 32 2 N 212 pRNl
0-11 32 3 o 212 210
0-12 32 :;: g 212 1
STACK THERMOCOUPLES =
25-1 32 27 212 o )
25-2 32 2} 212 )
25-3 32 2 D 212 ~aYo
35-1 32 P 212 DY
352 32 23 212 PP
353 32 2% 212 SIEN
35-4 32 212 A
355 32 212 =P
451 32 27 212 Y
45-2 32 2 212 oY i
4s-3 32 2\ 212 oY)
454 32 L) 212 Y
455 32 2 212 2\
456 32 3= 212 oY
55-1 32 2} 212 Al
55.2 32 22— 212 2
55-3 32 212 Y
65-1 32 3y 212 ;;\“5
652 32 3N 212 Al
65-3 32 20 212 N
534 32 Ay 212 Sl
8s-1 32 23 212 2\
85-2 32 3 212 '
10s-1 32 2 | 212 %‘L\%{——
105-2 3z ”32;._ 212 fl\'\‘___‘
125-1 32 212
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS
CALIBRATION DATE §29~/5 BY /Aaa{w (Y.< o 8. 73
L { st

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
IC PRECISION IC PRECISION IC
METER THERMOCOUPLES
v 32 32 EER YR
iM-2 32 3). 212 2L
M1 32 2% 212 QU
T 2M-2 32 3. 212 30
3M-1 32 3~ 212 A5
3M-2 32 s 212 20
am-1 32 2 212 RTEY
am-2 32 32 212 X
5M-1 32 EPN 212 Al
5M-2 32 ra 212 WA
6M-1 32 3 212 Al
6M-2 32 2 ). 212 A
7M-1 32 2 212 FIEY
IM-2 32 >y 212 21 A
8M-1 32 2 212 A
BM-2 32 2 212 pYA]
M-t 32 igi 212 PURY
9N-2 32 1%, 212 a4
10M-1 32 29 212 2\
10M-2 32 EPR 212 J
15M-1 32 T 212 %%'—
15M-2 32 33 212 21
17M-1 32 7). 212 AV
17M-2 32 3 212 a3
18M-1 32 " T) 212 L
18M-2 32 4 - 212 20

THERMOCOUPLE TEMPERATURES ARE READ ON THE DTI DURING TEST.
DTI CALIBRATED BY ALTEK 22 TC SOURCE $# 148945 OR S# 243783 PRIOR TO TC CAL.
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CAUBRATIONDATE & -29-/¢ by Cﬁd‘f O‘V;'j b 29.73

CALIBRATIONS N iCE WATER AND BOILING WATER USING A H-B PRECISION GLASS TH ERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 446108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
IC PRECISION 1c PRECISION 1C
CONDENSOR THERMOCOUPLES
c1 32 ) 212 2L
c-2 32 kPN 212 Al
C-3 32 3). 212 13
-4 32 KN 212 210
€5 32 2y 212 YN
C6 32 e 212 317
c7 32 3 212 AL
c8 32 22 212 alP!
c-9 32 3 p 212 gl ;
PROBE THERMOCOUPLES o
281 32 ) 212 1)
P2 32 24 212 212
2P-3 32 2N 212 JaY o X
3p-1 32 3 212 210
3p:2 32 32 212 2o
3p-3 32 %} 212 1)
3P4 32 b 212 2l
3p-5 32 31 212 IR
4p-1 32 32 212 A e
4p-2 32 3 212 2] |
4p-3 32 £ 212 L
40-4 32 2 A~ 212 A\
4p-5 32 20 212 :)j%
ar 2 3 212 A
5p-1 32 2 212 202 |
5p-2 32 2 ) 212 Al
5P-3 32 2.2 212 Ja}
6P-1 32 PN 212 ol
6p-2 32 33 212 A 2
6P-3 32 22 212 Al A
6P-4 32 2. 212 212
ap-1 32 2.2 212 A1
8p-2 32 23 212 ’
10p-1 32 3 212 i%!;_jlr
10p-2 32 2N 212 24
12p-1 32 e 212 Al
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS
CALBRATION DATE,_ S~ ol ! /5 gy Cadu, quf Pb 28.73

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 485200, ASTM NQ. 63F FOR {CE WATER AND H-B NO. 446108, ASTM NO. 66F FOR BOILING WATER,

ICE WATER BOILING WATER
ic PRECISION TC PRECISION Tc
BACK HALF THERMOCOUPLES
BH-1 32 2 212 2 A
BH-2 32 22 212 1Y |
BH-3 32 20 212 213
BH-4 32 29 212 211 |
BH-5 32 b= 212 pu
B = eP) n | 2
BH-7 32 PN 212 R
BH-8 32 2 3 212 nld |
BH-9 32 32 212 R
SPLIT BOX OVEN THERMOCOUPLES -
SB-1 32 22 212 212 ]
B2 32 57 212 Q)
53 2 22 212 22 ]

|
|

-

-

-
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Level and Perpendicular

Pitot Tube Inspection

Date:

(-d7-/8

T FsE Atan Y (<0125

Ev By T

1 88 7

o ]
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Ws=Atan 0 (< 0.03125"

o

Damaied?

g [-10° «

 Di{07B75 <D, < 6.3757)

P (1USE <P < 15D)

375 |
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<aew +90%) T ' T
0= g 1100 PL1OS D <Py < 1.5 Dy

b E ) e

Pa=Pb . 0.063"

b 5 < hie 7]

P PN S o S S,

Distance belween whare pitols sujom o p of pitot (Must be

between 1.05 & 1.50 times O.D. of hiking)
Dhsterce between where pitots adjoin o tip of oot (Mast 5o betwenn 1.05 & 1.50 times 0.0, of Wwhing)

of the pitol {Must be <1/8 inch{D.1250)

Dt Diametear of pitot tubs (0 375 inchas on all pitols)

Zu Distance nstween N tip of the impact and static line along lhe lensth

LR Spacny betwacr Mol wbes where welded fogalher {Must be <1432 inch {0.0313))
a4’

Angle acress opening of Pitat Lube from side to side of perpendicular to length of probe (Must be <10 Deg)

ad Acgle across openng of Pitot ubs fram side (o side or perpendicular to lenglh of probe (Must be <10 Deg}
hi Argie across opening of Pilo! tube from side to side or perpencicular to length of probe (Musl be <5 Deg)
Ll Angle across apening of iFitol tube from side o side or perpenvicular (o length of probe {Must he <5 Deg)
Distanico netwaen side of norzle and side of pitot tube (Must be >34 inchi}

Zp Distance ‘rom center of pilol opering back to i of thermal couple (Must be »>=/4 inch (0.75)

¥ Distance from sentor of oitat Gpening bacd to probe (Must ba »=3 nches)

1 Derrieans BEaoh
wlfad : bl Ab
¥ Al
e
P
- B
- i iy
‘1
P & ~ “'é— SR TE SR NS
4."7_‘}‘
x # . A=)
- - ty
Tirete
-y e
| - s Yiuzhes -
PR

<137 inch

s Finches
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Appendix #4

Monitoring Data
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NOx Gas Cal

Renergy - Dovetail High 547.7 548
BOO1 Engine Outlet Mid 2904 291
Zero 0 04
02 Gas Cal
High 20 20
Mid 10.43 10.4
Zero 0 0
co Gas Cal
High 999 1001
Mid 584 585
Zero 0 0.3
co NOx 02 VOC Time Stamp
3.12 -0.38 10.35 -1.64  6/7/2018 7:29:08 AM 02 Bias Nox CO Zero
3.12 -0.38 12.08 0.00 6/7/2018 7:30:08 AM
48.31 -1.17 9.61 -1.64  6/7/2018 7:31:08 AM
263.37 80.42 0.35 -3.28  6/7/2018 7:32:08 AM
286.75 290.30 0.02 -1.64  6/7/2018 7:33:08 AM Nox Bias VOC 02 Zero
297.66 292.24 0.06 4590 6/7/2018 7:34:08 AM
779.20 286.75 1.10 778.62  6/7/2018 7:35:09 AM
991.26 78.07 0.06 934.35 6/7/2018 7:36:09 AM
1000.23 -0.38 0.12 999.42 6/7/2018 7:37:11 AM VOC High
994.26 -1.95 0.14 1029.42  6/7/2018 7:38:09 AM
852.19 -1.95 4.13 727.81 6/7/2018 7:39:09 AM
738.68 41.20 3.31 590.11 6/7/2018 7:40:09 AM
120.00 156.52 -0.04 377.02  6/7/2018 7:41:09 AM
59.22 165.15 3.74 380.30  6/7/2018 7:42:10 AM VOC Low
3.12 74.15 0.12 427.83  6/7/2018 7:43:10 AM
67.52 9.81 5.97 573.72 6/7/2018 7:44:10 AM
537.65 111.80 0.10 581.92 6/7/2018 7:45:10 AM
583.23 36.49 0.08 593.39 6/7/2018 7:46:10 AM CO VOC Bias
582.84 6.68 0.12 596.67 6/7/2018 7:47:10 AM
690.37 2.75 5.26 604.87 6/7/2018 7:48:11 AM
969.33 53.08 7.89 588.47  6/7/2018 7:49:11 AM NOx Converter
964.65 53.06 8.00 596.67 6/7/2018 7:50:11 AM
908.55 24.18 8.08 591.75 6/7/2018 7:51:11 AM
3908.55 105.55 8.14 588.47 6/7/2018 7:52:11 AM
885.17 192.61 8.26 570.44 6/7/2018 7:53:11 AM
899.20 192.61 8.30 562.25 6/7/2018 7:54:11 AM
868.03 205.95 8.44 572.08 6/7/2018 7:55:12 AM
852.45 194.18 8.49 570.44  6/7/2018 7:56:12 AM
838.42 192.61 8.61 565.53  6/7/2018 7:57:12 AM
839.98 180.26 8.69 555.69  6/7/2018 7:58:12 AM
841.54 192.61 8.77 554.05 6/7/2018 7:59:12 AM
811.93 193.39 8.89 554.05 6/7/2018 8:00:12 AM
779.20 183.19 7.08 414,72 6/7/2018 8:01:13 AM
121.56 165.94 -0.29 297.19  6/7/2018 8:02:13 AM
3.12 43.55 -0.38 288.83  6/7/2018 8:03:13 AM
1.56 17.66 -0.37 270.47  6/7/2018 8:04:13 AM
1.56 9.81 -0.38 270.30  6/7/2018 8:05:13 AM
1.56 7.46 -0.38 269.50 6/7/2018 8:06:13 AM Methane High 289
1.56 4.32 1.82 211.46  6/7/2018 8:07:13 AM
3.12 2.75 9.41 -1.64  6/7/2018 8:08:16 AM
1.56 2.75 10.41 -3.28  6/7/2018 8:09:14 AM Methane Zero
1.56 2.75 13.93 492  6/7/2018 8:10:14 AM
1.56 1.97 18.57 0.00 6/7/2018 8:11:14 AM
1.56 1.18 20.24 0.00 6/7/2018 8:12:14 AM
1.56 1.18 20.53 -1.64  6/7/2018 8:13:14 AM
1.56 1.18 20.63 -1.64  6/7/2018 8:14:14 AM
1.56 0.40 20.65 -1.64  6/7/2018 8:15:15 AM
1.56 0.40 20.67 -3.28  6/7/2018 8:16:15 AM
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1.56
1.56
3.12
3.12
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
49.87
232.20
35.84
1.56
1.56
1.56
3.12
1.56
17.14
0.00
144.93
144.93
3.12
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
0.00
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
3.12
3.12
3.12
3.12
3.12
3.12
1.56

1.18
0.40
0.40
1.18
-0.38
-0.38
-0.38
0.40
0.40
-0.38
-1.17
-0.38
-0.38
69.44
243.60
27.07
0.40
0.40
0.40
-0.38
0.40
12.17
0.40
183.98
133.77
1.97
0.40
-0.38
-0.38
0.40
-0.38
-0.38
-0.38
-0.38
-0.38
0.40
0.40
-0.38
-0.38
-0.38
-1.17
-0.38
-0.38
0.40
-0.38
0.40
-0.38
0.40
0.40
-0.38
0.40
0.40
-0.38
-0.38
0.40
-1.17
1.18
0.40
1.18
1.18
0.40
1.18
1.18

20.67
20.69
20.69
20.68
20.69
20.71
20.73
20.71
20.71
20.71
20.71
20.71

9.24

6.46
18.47
20.63
20.67
20.69
20.71
20.71
12.02
10.61

2.97
13.95
20.24
18.34
18.36
18.38
18.36
18.34
18.34
18.32
18.30
18.28
18.26
18.24
18.26
18.24
18.22
18.24
18.24
18.24
18.26
18.24
18.26
18.26
18.26
18.26
18.28
18.26
18.26
18.63
20.80
20.94
20.00

8.75

0.06
12.37
10.47

8.65

4.03
20.88
20.98

-1.64
-1.64

0.00
-3.28
-1.64
-1.64
-1.64
-1.64
-3.28
-1.64
-1.64
-3.28

3.28
-3.28
-1.64
-1.64
-1.64
-1.64
-1.64
-1.64
-3.28
-1.64
-3.28
-1.64
-1.64
-1.64

0.00
-1.64
-1.64
-1.64
-1.64
-1.64
-3.28
-3.28
-1.64
-1.64
-1.64
-1.64
-3.28
-1.64
-1.64
-1.64

0.00
-3.28
-1.64
-3.28
-1.64

0.00
-1.64

0.00
-3.28

0.00
-1.64
-3.28
-3.28
-1.64
-1.64
-3.28
-3.28

0.00
-1.64
-3.28
-1.64

6/7/2018 8:17:15 AM
6/7/2018 8:18:15 AM
6/7/2018 8:19:15 AM
6/7/2018 8:20:15 AM
6/7/2018 8:21:16 AM
6/7/2018 8:22:16 AM
6/7/2018 8:23:16 AM
6/7/2018 8:24:16 AM
6/7/2018 8:25:16 AM
6/7/2018 8:26:16 AM
6/7/2018 8:27:17 AM
6/7/2018 8:28:17 AM
6/7/2018 8:29:17 AM
6/7/2018 8:30:17 AM
6/7/2018 8:31:17 AM
6/7/2018 8:32:17 AM
6/7/2018 8:33:17 AM
6/7/2018 8:34:17 AM
6/7/2018 8:35:18 AM
6/7/2018 8:36:18 AM
6/7/2018 8:37:18 AM
6/7/2018 8:38:18 AM
6/7/2018 8:39:18 AM
6/7/2018 8:40:18 AM
6/7/2018 8:41:19 AM
6/7/2018 8:42:19 AM
6/7/2018 8:43:19 AM
6/7/2018 8:44:19 AM
6/7/2018 8:45:19 AM
6/7/2018 8:46:19 AM
6/7/2018 8:47:19 AM
6/7/2018 8:48:20 AM
6/7/2018 8:49:20 AM
6/7/2018 8:50:20 AM
6/7/2018 8:51:20 AM
6/7/2018 8:52:20 AM
6/7/2018 8:53:20 AM
6/7/2018 8:54:21 AM
6/7/2018 8:55:21 AM
6/7/2018 8:56:21 AM
6/7/2018 8:57:21 AM
6/7/2018 8:58:21 AM
6/7/2018 8:59:21 AM
6/7/2018 9:00:22 AM
6/7/2018 9:01:22 AM
6/7/2018 9:02:22 AM
6/7/2018 9:03:22 AM
6/7/2018 9:04:22 AM
6/7/2018 9:05:22 AM
6/7/2018 9:06:22 AM
6/7/2018 9:07:23 AM
6/7/2018 9:08:23 AM
6/7/2018 9:09:23 AM
6/7/2018 9:10:23 AM
6/7/2018 9:11:23 AM
6/7/2018 9:12:23 AM
6/7/2018 9:13:24 AM
6/7/2018 9:14:24 AM
6/7/2018 9:15:24 AM
6/7/2018 9:16:24 AM
6/7/2018 9:17:24 AM
6/7/2018 9:18:24 AM
6/7/2018 9:19:24 AM
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6.23
3.12
95.06
266.49
252.46
288.30
364.67
263.37
225.97
101.30
3.12
1.56
1.56
1.56
4.68
174.54
74.80
238.44
32.73
1.56
3.12
3.12
1.56
1.56
1.56
4.68
230.64
532.97
255.58
559.47
582.84
579.73
539.21
286.75
263.37
263.37
261.81
160.52
4.68
1.56
1.56
15.58
458.17
652.97
652.97
14.03
4.68
1.56
601.54
771.41
35.84
4.68
3.12
243.11
977.12
981.79
974.00
964.65
947.51
947.51
935.04
941.28
950.63

1.18
1.97
1.18
117.29
266.35
281.26
318.92
358.14
234.19
259.29
85.91
1.18
0.40
-0.38
-1.17
5.89
12.17
44.33
242.03
20.80
0.40
-0.38
-0.38
0.40
-0.38
-0.38
1.97
5.89
-0.38
-0.38
-0.38
0.40
0.40
34.13
265.57
293.03
292.24
292.24
165.15
3.54
0.40
0.40
9.81
8.25
67.08
117.29
7.46
1.97
1.18
139.26
149.46
16.09
4.32
1.97
74.15
194.96
202.02
202.02
209.08
202.81
205.16
202.81
202.81

21.08
21.08
9.49
4.42
4.15
2.07
0.37
8.81
3.42
18.55
20.57
20.67
20.71
20.75
19.20
14.17
12.80
8.42
20.57
20.71
20.75
20.75
20.77
20.77
20.65
20.57
7.14
5.58
4.50
0.45
0.02
0.10
0.72
0.20
0.14
0.16
0.18
6.89
9.22
10.43
10.51
9.06
0.23
4.93
2.97
0.18
0.02
0.65
8.04
4.40
0.02
-0.14
-0.33
4.91
7.89
7.99
8.02
8.14
8.16
8.18
8.26
8.24
8.22

-1.64
-1.64
-3.28
-1.64
-3.28
-3.28
-1.64
-1.64
-3.28
-3.28
0.00
0.00
-1.64
-1.64
0.00
0.00
-3.28
-3.28
-1.64
-1.64
-3.28
-1.64
-1.64
-1.64
-1.64
-1.64
-3.28
-4.92
104.91
567.16
603.23
603.23
278.66
-1.64
-1.64
-1.64
0.00
-1.64
0.00
-3.28
-3.28
219.65
603.23
626.18
195.07
68.85
68.85
208.18
619.62
304.89
134.41
137.69
140.97
519.63
593.39
586.84
599.95
588.47
586.84
581.92
572.08
555.69
562.25

6/7/2018 9:20:24 AM
6/7/2018 9:21:25 AM
6/7/2018 9:22:25 AM
6/7/2018 9:23:25 AM
6/7/2018 9:24:25 AM
6/7/2018 9:25:25 AM
6/7/2018 9:26:25 AM
6/7/2018 9:27:25 AM
6/7/2018 9:28:26 AM
6/7/2018 9:29:26 AM
6/7/2018 9:30:26 AM
6/7/2018 9:31:26 AM
6/7/2018 9:32:26 AM
6/7/2018 9:33:26 AM
6/7/2018 9:34:27 AM
6/7/2018 9:35:27 AM
6/7/2018 9:36:27 AM
6/7/2018 9:37:27 AM
6/7/2018 9:38:27 AM
6/7/2018 9:39:27 AM
6/7/2018 9:40:28 AM
6/7/2018 9:41:28 AM
6/7/2018 9:42:28 AM
6/7/2018 9:43:28 AM
6/7/2018 9:44:28 AM
6/7/2018 9:45:28 AM
6/7/2018 9:46:29 AM
6/7/2018 9:47:29 AM
6/7/2018 9:48:29 AM
6/7/2018 9:49:29 AM
6/7/2018 9:50:29 AM
6/7/2018 9:51:29 AM
6/7/2018 9:52:29 AM
6/7/2018 9:53:30 AM
6/7/2018 9:54:30 AM
6/7/2018 9:55:30 AM
6/7/2018 9:56:30 AM
6/7/2018 9:57:30 AM
6/7/2018 9:58:30 AM
6/7/2018 9:59:30 AM
6/7/2018 10:00:31 AM
6/7/2018 10:01:31 AM
6/7/2018 10:02:31 AM
6/7/2018 10:03:31 AM
6/7/2018 10:04:31 AM
6/7/2018 10:05:31 AM
6/7/2018 10:06:32 AM
6/7/2018 10:07:32 AM
6/7/2018 10:08:32 AM
6/7/2018 10:09:32 AM
6/7/2018 10:10:32 AM
6/7/2018 10:11:33 AM
6/7/2018 10:12:32 AM
6/7/2018 10:13:34 AM
6/7/2018 10:14:33 AM
6/7/2018 10:15:33 AM
6/7/2018 10:16:33 AM
6/7/2018 10:17:33 AM
6/7/2018 10:18:33 AM
6/7/2018 10:19:34 AM
6/7/2018 10:20:34 AM
6/7/2018 10:21:34 AM
6/7/2018 10:22:34 AM

Methane Low

Mthane Mid

88

157
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959.98
966.21
961.54
966.21
966.21
977.12
980.24

969.33
964.65
974.00
995.82
984.91
995.82
986.47
983.35
985.50
995.82
982.05
980.50
979.85
991.15
974.00
947.51
905.43
922.58
972.44
976.34
968.29
960.50
959.98
958.42
980.24
972.44
972.44
984.91
977.12
977.12
991.15
994.26
998.29
993.61
995.17
992.70
988.29
984.52
974.00
978.68
963.09
967.77
963.09
945.95
949.07
956.86
953.74
978.68
984.91
998.94
992.70
984.91
998.94
997.38
981.79

206.73
208.30
209.87
205.16
205.95
205.95
205.95

209.08
204.38
202.81
202.81
210.65
206.73
210.65
209.08
207.52
212.22
210.65
212.22
212.22
213.79
211.44
212.22
207.52
207.52
213.79
208.30
208.30
210.65
213.01
201.24
202.81
209.08
204.38
204.38
205.95
202.02
200.45
205.16
206.73
210.65
209.87
209.87
207.52
213.01
211.44
203.59
210.65
206.73
210.65
209.87
201.24
202.02
205.16
203.59
204.38
205.16
209.08
204.38
204.38
206.73
208.30

8.18
8.08
8.08
8.00
8.00
7.97
8.02

8.06
7.99
7.85
7.85
7.85
7.81
7.79
7.79
7.75
7.71
7.69
7.71
7.71
7.71
7.71
7.71
7.67
7.71
7.67
7.65
7.59
7.71
7.71
7.69
7.65
7.65
7.59
7.55
7.55
7.50
7.50
7.50
7.44
7.44
7.44
7.44
7.36
7.38
7.36
7.40
7.46
7.42
7.57
7.55
7.53
7.53
7.52
7.48
7.48
7.46
7.46
7.44
7.42
7.42
7.46

558.97
560.61
567.16
550.77
555.69
557.33
552.41

552.41
557.33
554.05
552.41
567.16
557.33
572.08
558.97
560.61
555.69
567.16
558.97
560.61
555.69
560.61
568.80
562.25
562.25
560.61
568.80
562.25
563.89
568.80
570.44
554.05
549.13
560.61
563.89
573.72
572.08
570.44
567.16
557.33
567.16
563.89
570.44
567.16
580.28
577.00
575.36
573.72
558.97
554.05
557.33
557.33
557.33
563.89
570.44
554.05
555.69
567.16
560.61
557.33
562.25
563.89

6/7/2018 10:23:34 AM
6/7/2018 10:24:34 AM
6/7/2018 10:25:34 AM
6/7/2018 10:26:34 AM
6/7/2018 10:27:35 AM
6/7/2018 10:28:35 AM
6/7/2018 10:29:35 AM

6/7/2018 10:30:35 AM Start Run 1

6/7/2018 10:31:35 AM
6/7/2018 10:32:35 AM
6/7/2018 10:33:36 AM
6/7/2018 10:34:36 AM
6/7/2018 10:35:36 AM
6/7/2018 10:36:36 AM
6/7/2018 10:37:36 AM
6/7/2018 10:38:36 AM
6/7/2018 10:39:36 AM
6/7/2018 10:40:37 AM
6/7/2018 10:41:37 AM
6/7/2018 10:42:37 AM
6/7/2018 10:43:37 AM
6/7/2018 10:44:37 AM
6/7/2018 10:45:37 AM
6/7/2018 10:46:38 AM
6/7/2018 10:47:38 AM
6/7/2018 10:48:38 AM
6/7/2018 10:49:38 AM
6/7/2018 10:50:38 AM
6/7/2018 10:51:38 AM
6/7/2018 10:52:39 AM
6/7/2018 10:53:39 AM
6/7/2018 10:54:39 AM
6/7/2018 10:55:39 AM
6/7/2018 10:56:39 AM
6/7/2018 10:57:39 AM
6/7/2018 10:58:39 AM
6/7/2018 10:59:39 AM
6/7/2018 11:00:40 AM
6/7/2018 11:01:40 AM
6/7/2018 11:02:40 AM
6/7/2018 11:03:40 AM
6/7/2018 11:04:40 AM
6/7/2018 11:05:40 AM
6/7/2018 11:06:41 AM
6/7/2018 11:07:41 AM
6/7/2018 11:08:41 AM
6/7/2018 11:09:41 AM
6/7/2018 11:10:41 AM
6/7/2018 11:11:41 AM
6/7/2018 11:12:41 AM
6/7/2018 11:13:42 AM
6/7/2018 11:14:42 AM
6/7/2018 11:15:42 AM
6/7/2018 11:16:42 AM
6/7/2018 11:17:42 AM
6/7/2018 11:18:42 AM
6/7/2018 11:19:42 AM
6/7/2018 11:20:43 AM
6/7/2018 11:21:43 AM
6/7/2018 11:22:43 AM
6/7/2018 11:23:43 AM
6/7/2018 11:24:43 AM
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983.35
977.12
992.70
983.35
974.00
981.79
976.72

986.47
978.68
889.85
299.21
263.37
269.60
272.72
274.28
282.07
520.51
607.78
610.89
612.45
652.97
18.70
1.56
1.56
1.56
185.45
624.92
7.79
1.56
9.35
811.93
1097.12
1084.65
766.74
603.10
607.78
556.35
561.03
584.40
578.17
101.30
0.00
31.17
255.58
730.89
1019.20
1020.75
988.03
998.94
988.03
944.39

956.86
980.24
935.04
950.63
963.09
961.54
947.51
950.63
944.39
947.51

202.02
202.02
201.24
206.73
208.30
203.59
207.25

208.30
211.44
205.95
214.58
304.01
304.80
300.87
299.30
299.30
297.74
67.08
6.68
5.11
5.89
109.45
7.46
4.32
3.54
2.75
67.08
122.00
7.46
4.32
9.81
185.75
229.48
230.27
107.88
12.95
7.46
4.32
2.75
1.97
12.95
5.11
0.40
31.00
278.91
238.11
220.07
227.13
225.56
225.56
217.71

205.95
211.44
213.79
208.30
214.58
215.36
215.36
213.79
214.58
211.44

7.40
7.38
7.36
7.36
7.34
7.34
7.58

7.32
7.32
4.50
-0.96
-0.39
-0.36
-0.38
-0.43
0.04
-0.35
-0.45
-0.49
0.47
9.08
10.71
10.74
10.78
10.80
9.41
2.49
-0.39
-0.48
0.96
8.18
8.32
8.44
0.86
-0.43
-0.33
-0.31
-0.35
-0.33
2.62
10.82
10.41
7.53
0.29
7.87
8.06
8.16
8.30
8.30
8.34
8.42

8.36
8.28
8.40
8.32
8.30
8.28
8.32
8.30
8.28
8.26

568.80
568.80
557.33
563.89
565.53
562.25
563.11

560.61
567.16
275.39
0.00
-1.64
0.00
-3.28
-1.64
152.45
581.75
593.39
595.03
598.31
162.28
-3.28
-1.64
-1.64
-1.64
431.11
286.86
293.42
293.42
404.88
588.47
580.28
565.53
529.46
314.73
573.72
586.67
596.67
596.67
365.54
-3.28
-3.28
39.34
122.94
590.11
580.28
580.28
581.92
573.72
575.36
572.08

562.25
568.80
573.72
560.61
565.53
570.44
568.80
554.05
554.05
547.49

6/7/2018 11:25:43 AM
6/7/2018 11:26:44 AM
6/7/2018 11:27:44 AM
6/7/2018 11:28:44 AM
6/7/2018 11:29:44 AM
6/7/2018 11:30:44 AM

6/7/2018 11:31:44 AM
6/7/2018 11:32:44 AM
6/7/2018 11:33:45 AM
6/7/2018 11:34:45 AM
6/7/2018 11:35:45 AM
6/7/2018 11:36:45 AM
6/7/2018 11:37:45 AM
6/7/2018 11:38:46 AM
6/7/2018 11:39:46 AM
6/7/2018 11:40:46 AM
6/7/2018 11:41:46 AM
6/7/2018 11:42:46 AM
6/7/2018 11:43:46 AM
6/7/2018 11:44:46 AM
6/7/2018 11:45:46 AM
6/7/2018 11:46:47 AM
6/7/2018 11:47:47 AM
6/7/2018 11:48:47 AM
6/7/2018 11:49:47 AM
6/7/2018 11:50:47 AM
6/7/2018 11:51:47 AM
6/7/2018 11:52:47 AM
6/7/2018 11:53:48 AM
6/7/2018 11:54:48 AM
6/7/2018 11:55:48 AM
6/7/2018 11:56:48 AM
6/7/2018 11:57:48 AM
6/7/2018 11:58:48 AM
6/7/2018 11:59:49 AM
6/7/2018 12:00:49 PM
6/7/2018 12:01:49 PM
6/7/2018 12:02:49 PM
6/7/2018 12:03:49 PM
6/7/2018 12:04:43 PM
6/7/2018 12:05:49 PM
6/7/2018 12:06:50 PM
6/7/2018 12:07:50 PM
6/7/2018 12:08:50 PM
6/7/2018 12:09:50 PM
6/7/2018 12:10:50 PM
6/7/2018 12:11:50 PM
6/7/2018 12:12:51 PM
6/7/2018 12:13:51 PM
6/7/2018 12:14:51 PM

6/7/2018 12:15:51 PM
6/7/2018 12:16:51 PM
6/7/2018 12:17:51 PM
6/7/2018 12:18:52 PM
6/7/2018 12:19:52 PM
6/7/2018 12:20:52 PM
6/7/2018 12:21:52 PM
6/7/2018 12:22:52 PM
6/7/2018 12:23:52 PM
6/7/2018 12:24:52 PM

Stop Run 1

Avg

Nox Bias VOC Zero

CO VOC Bias 02 Zero

02 Bias NOx CO Zero

Metane 873

Start Run 2

303
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950.63
956.86
947.51
942.83
942.83
949.07
961.54
945.95
966.21
964.65
952.18
958.42
969.33
975.56
969.33
949.07
949.07
963.09
964.65
955.30
947.51
952.19
963.09
978.68
978.68
977.12
969.33
981.79
984.91
983.35
991.15
988.03
981.79
969.33
969.33
972.44
964.65
961.54
970.89
949.07
963.09
953.74
956.86
955.30
947.51
935.04
950.63
950.63
939.72
939.72
959.98

945.95
953.74
412.98
268.05
269.60
269.60
271.16
425.44
592.19
595.31
598.43

213.01
216.14
216.14
213.01
213.01
213.01
211.44
213.79
208.30
216.93
213.01
207.52
207.52
209.87
213.79
209.87
204.38
203.59
209.87
212.22
206.73
199.67
198.89
205.16
209.08
206.73
205.16
200.45
205.16
205.16
202.81
199.67
202.02
158.89
194.18
194.18
194.96
193.39
189.47
191.82
185.55
151.04
185.55
187.90
187.90
183.19
177.70
184.76
183.98
180.06
203.37

179.27
183.98
187.90
288.32
299.30
293.03
289.89
288.32
138.48

8.25

5.11

8.26
8.24
8.26
8.26
8.24
8.18
8.14
8.14
8.12
8.12
8.10
8.06
8.04
8.04
8.06
8.10
8.10
8.06
8.06
8.04
8.06
8.08
8.12
8.08
8.06
8.02
8.00
7.97
7.95
7.91
7.87
7.77
7.75
7.77
7.77
7.75
7.71
7.71
7.71
7.75
7.77
7.81
7.81
7.81
7.83
7.85
7.81
7.83
7.87
7.91
8.03

7.89
7.05
-0.02
-0.23
-0.33
-0.39
-0.39
0.04
-0.51
-0.51
1.19

552.41
550.77
560.61
555.69
558.97
552.41
558.97
557.33
547.49
558.97
568.80
563.89
558.97
567.16
563.89
567.16
562.25
557.33
555.69
572.08
570.44
567.16
558.97
557.33
557.33
562.25
568.80
558.97
563.89
558.97
563.89
572.08
570.44
572.08
555.69
560.61
562.25
563.89
570.44
565.53
562.25
568.80
565.53
560.61
573.72
573.72
562.25
572.08
560.61
562.25
559.71

558.97
377.02
-1.64
-1.64
-1.64
-3.28
26.23
554.05
593.39
593.39
427.83

6/7/2018 12:25:53 PM
6/7/2018 12:26:53 PM
6/7/2018 12:27:53 PM
6/7/2018 12:28:53 PM
6/7/2018 12:29:53 PM
6/7/2018 12:30:53 PM
6/7/2018 12:31:54 PM
6/7/2018 12:32:54 PM
6/7/2018 12:33:54 PM
6/7/2018 12:34:54 PM
6/7/2018 12:35:54 PM
6/7/2018 12:36:54 PM
6/7/2018 12:37:54 PM
6/7/2018 12:38:54 PM
6/7/2018 12:39:55 PM
6/7/2018 12:40:55 PM
6/7/2018 12:41:55 PM
6/7/2018 12:42:55 PM
6/7/2018 12:43:55 PM
6/7/2018 12:44:55 PM
6/7/2018 12:45:55 PM
6/7/2018 12:46:56 PM
6/7/2018 12:47:56 PM
6/7/2018 12:48:56 PM
6/7/2018 12:49:56 PM
6/7/2018 12:50:56 PM
6/7/2018 12:51:56 PM
6/7/2018 12:52:57 PM
6/7/2018 12:53:57 PM
6/7/2018 12:54:57 PM
6/7/2018 12:55:57 PM
6/7/2018 1:00:58 PM
6/7/2018 1:01:58 PM
6/7/2018 1:02:58 PM
6/7/2018 1:03:58 PM
6/7/2018 1:04:58 PM
6/7/2018 1:05:59 PM
6/7/2018 1:06:59 PM
6/7/2018 1:07:59 PM
6/7/2018 1:08:59 PM
6/7/2018 1:09:59 PM
6/7/2018 1:10:59 PM
6/7/2018 1:12:00 PM
6/7/2018 1:13:00 PM
6/7/2018 1:14:00 PM
6/7/2018 1:15:00 PM
6/7/2018 1:16:00 PM
6/7/2018 1:17:00 PM
6/7/2018 1:18:00 PM
6/7/2018 1:19:01 PM

6/7/2018 1:20:01 PM
6/7/2018 1:21:01 PM
6/7/2018 1:22:01 PM
6/7/2018 1:23:01 PM
6/7/2018 1:24:01 PM
6/7/2018 1:25:28 PM
6/7/2018 1:26:06 PM
6/7/2018 1:27:02 PM
6/7/2018 1:28:02 PM
6/7/2018 1:29:02 PM
6/7/2018 1:30:02 PM

Stop Run 2
Avg

Nox Bias VOC Zero

CO VOC Bias 02 Zero
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160.52
0.00
0.00

23.38

833.75

397.39
3.12
3.12
3.12

325.71

506.48
3.12
1.56
1.56

433.24

1022.31
1020.75
1016.08

989.59

969.33

959.98

953.74

958.42

961.54

969.33

966.21

966.21

975.56

969.33

967.77

959.98

949.07

964.65

961.54

967.77

950.63

959.98

966.21

955.30

972.44

969.33

975.56

964.65

974.00

961.54
956.86
969.33
972.44
981.79
992.70
983.35
961.54
963.09
941.28
941.28
959.98
955.30
956.86
966.21
956.86
952.19
972.44

10.60
9.03
3.54
2.75

12.95

141.61

73.36

13.74
5.89
4.32

81.21

83.56

11.38
5.11
3.54

98.47

169.86
181.63
186.33
183.98
185.55
181.63
180.84
183.98
186.33
187.90
186.33
186.33
189.47
188.69
188.69
182.41
182.41
187.12
185.55
188.69
183.19
184.76
184.76
182.41
187.90
188.69
151.04
185.55

185.55
183.98
182.41
185.55
185.55
188.69
191.82
188.69
187.90
189.47
182.41
181.63
185.55
185.55
186.33
187.12
181.63
184.76

10.02
10.20
10.24
8.57
7.79
0.59
-0.49
-0.57
-0.55
5.52
0.92
-0.47
-0.51
-0.53
6.34
7.57
7.71
7.79
7.91
8.00
8.06
8.06
8.08
8.06
8.06
3.04
8.02
8.00
8.06
8.06
8.06
8.08
8.08
8.10
8.10
8.12
8.06
8.06
3.04
8.02
8.00
8.02
8.00
8.02

8.02
8.02
8.00
7.99
7.95
7.93
7.95
7.85
7.95
7.99
7.93
7.91
7.91
7.91
7.91
7.91
7.89
7.85

-1.64

-1.64

-3.28
273.75
519.63
136.05
140.97
139.33
140.97
550.77
278.66
291.78
293.42
299.97
580.11
586.84
580.28
575.36
585.20
575.36
575.36
575.36
567.16
568.80
565.53
568.80
557.33
555.69
562.25
563.89
572.08
562.25
557.33
550.77
557.33
549.13
550.77
560.61
560.61
552.41
554.05
568.80
560.61
560.61

567.16
555.69
552.41
562.25
557.33
554.05
567.16
554.05
560.61
567.16
563.89
558.97
563.89
557.33
558.97
568.80
562.25
552.41

6/7/2018 1:31:02 PM
6/7/2018 1:32:02 PM
6/7/2018 1:33:03 PM
6/7/2018 1:34:03 PM
6/7/2018 1:35:03 PM
6/7/2018 1:36:03 PM
6/7/2018 1:37:03 PM
6/7/2018 1:38:04 PM
6/7/2018 1:39:04 PM
6/7/2018 1:40:07 PM
6/7/2018 1:41:04 PM
6/7/2018 1:42:04 PM
6/7/2018 1:43:04 PM
6/7/2018 1:44:04 PM
6/7/2018 1:45:04 PM
6/7/2018 1:46:05 PM
6/7/2018 1:47:05 PM
6/7/2018 1:48:05 PM
6/7/2018 1:49:05 PM
6/7/2018 1:50:05 PM
6/7/2018 1:51:09 PM
6/7/2018 1:52:06 PM
6/7/2018 1:53:06 PM
6/7/2018 1:54:06 PM
6/7/2018 1:55:06 PM
6/7/2018 1:56:06 PM
6/7/2018 1:57:06 PM
6/7/2018 1:58:07 PM
6/7/2018 1:59:07 PM
6/7/2018 2:00:07 PM
6/7/2018 2:01:07 PM
6/7/2018 2:02:07 PM
6/7/2018 2:03:07 PM
6/7/2018 2:04:07 PM
6/7/2018 2:05:08 PM
6/7/2018 2:06:08 PM
6/7/2018 2:07:08 PM
6/7/2018 2:08:08 PM
6/7/2018 2:09:08 PM
6/7/2018 2:10:08 PM
6/7/2018 2:11:08 PM
6/7/2018 2:12:08 PM
6/7/2018 2:13:09 PM
6/7/2018 2:14:09 PM

6/7/2018 2:15:09 PM
6/7/2018 2:16:14 PM
6/7/2018 2:17:09 PM
6/7/2018 2:18:10 PM
6/7/2018 2:19:10 PM
6/7/2018 2:20:10 PM
6/7/2018 2:21:10 PM
6/7/2018 2:22:10 PM
6/7/2018 2:23:10 PM
6/7/2018 2:24:10 PM
6/7/2018 2:25:10 PM
6/7/2018 2:26:11 PM
6/7/2018 2:27:11 PM
6/7/2018 2:28:11 PM
6/7/2018 2:29:11 PM
6/7/2018 2:30:11 PM
6/7/2018 2:31:11 PM
6/7/2018 2:32:12 PM

02 Bias Nox CO Zero

Methane 446

Methane 873

Start Run 3

149.00

303
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967.77
959.98
975.56
963.09
958.42
977.12
966.21
967.77
970.89
966.21
978.68
970.89
966.21
974.00
983.35
974.00
981.79
980.24
967.77
972.44
981.79
983.35
983.35
998.94
995.82
983.35
992.70
978.68
974.00
972.44
986.47
994.26
990.50
998.29
998.94
998.29
994.13
958.42
903.87
945.95
952.18
972.44
966.21
971.67

964.65
970.89
958.42
975.56
423.89
266.49
269.60
272.72
504.92
592.19
593.75
595.31
451.94
9.35
0.00
0.00
31.17
911.67

189.47
185.55
183.98
150.26
183.98
183.98
189.47
187.12
186.33
188.69
187.90
190.26
184.76
184.76
186.33
188.69
185.55
150.26
190.26
183.98
185.55
189.47
189.47
188.69
151.82
191.82
189.47
191.82
182.41
182.41
179.27
183.98
186.33
185.55
189.47
185.55
183.19
200.45
202.02
191.82
188.69
185.55
187.90
187.19

185.55
183.98
181.63
177.70
186.33
264.79
288.32
282.83
277.34
76.50
8.25
5.89
5.11
23.15
5.11
3.54
3.54
11.38

7.85
7.87
7.87
7.89
7.89
7.87
7.87
7.85
7.85
7.87
7.83
7.87
7.85
7.81
7.79
7.83
7.83
7.87
7.83
7.83
7.81
7.81
7.81
7.77
7.85
7.83
7.83
7.87
7.87
7.85
7.81
7.79
7.77
7.77
7.77
7.77
7.71
7.73
7.75
7.75
7.75
7.77
7.77
7.85

7.79
7.77
7.75
7.32
-0.25
-0.59
-0.68
-0.06
-0.72
-0.86
-0.67
-0.67
7.05
10.16
10.22
10.24
9.36
-0.39

567.16
555.69
555.69
558.97
554.05
563.89
555.69
558.97
557.33
550.77
550.77
572.08
565.53
562.25
560.61
562.25
557.33
555.69
563.89
563.89
549.13
555.69
558.97
560.61
552.41
554.05
552.41
568.80
560.61
565.53
563.89
558.97
554.05
555.69
560.61
558.97
537.66
549.13
550.77
550.77
558.97
555.69
555.69
558.46

555.69
560.61
562.25
408.16
-1.64
-1.64
-3.28
136.05
586.84
590.11
591.75
591.75
111.47
-3.28
-3.28
-1.64
309.81
1017.95

6/7/2018 2:33:12 PM
6/7/2018 2:34:12 PM
6/7/2018 2:35:12 PM
6/7/2018 2:36:12 PM
6/7/2018 2:37:12 PM
6/7/2018 2:38:12 PM
6/7/2018 2:39:13 PM
6/7/2018 2:40:13 PM
6/7/2018 2:41:13 PM
6/7/2018 2:42:13 PM
6/7/2018 2:43:13 PM
6/7/2018 2:44:13 PM
6/7/2018 2:45:14 PM
6/7/2018 2:46:14 PM
6/7/2018 2:47:14 PM
6/7/2018 2:48:14 PM
6/7/2018 2:49:14 PM
6/7/2018 2:50:14 PM
6/7/2018 2:51:15 PM
6/7/2018 2:52:15 PM
6/7/2018 2:53:15 PM
6/7/2018 2:54:15 PM
6/7/2018 2:55:15 PM
6/7/2018 2:56:15 PM
6/7/2018 2:57:15 PM
6/7/2018 2:58:16 PM
6/7/2018 2:59:16 PM
6/7/2018 3:00:16 PM
6/7/2018 3:01:16 PM
6/7/2018 3:02:16 PM
6/7/2018 3:03:16 PM
6/7/2018 3:04:16 PM
6/7/2018 3:05:17 PM
6/7/2018 3:06:17 PM
6/7/2018 3:07:17 PM
6/7/2018 3:08:17 PM
6/7/2018 3:09:17 PM
6/7/2018 3:10:17 PM
6/7/2018 3:11:17 PM
6/7/2018 3:12:18 PM
6/7/2018 3:13:18 PM
6/7/2018 3:14:18 PM
6/7/2018 3:15:18 PM

6/7/2018 3:16:18 PM
6/7/2018 3:17:19 PM
6/7/2018 3:18:19 PM
6/7/2018 3:19:19 PM
6/7/2018 3:20:19 PM
6/7/2018 3:21:19 PM
6/7/2018 3:22:24 PM
6/7/2018 3:23:19 PM
6/7/2018 3:24:19 PM
6/7/2018 3:25:20 PM
6/7/2018 3:26:20 PM
6/7/2018 3:27:20 PM
6/7/2018 3:28:20 PM
6/7/2018 3:29:20 PM
6/7/2018 3:30:20 PM
6/7/2018 3:31:20 PM
6/7/2018 3:32:21 PM
6/7/2018 3:33:21 PM

Stop Run 3
Avg

Nox Bias VOC Zero

CO VOC Bias 02 Zero

02 Bias Nox CO Zero
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Appendix #5

Production Data

Run #1 Run #2 Run #3

905 kw 902 kw 903 kw
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